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o you know what 


R. RAWHIDE GEAR 


can do for you? 


HERE'S WHAT— They will transmit power quicter, 
less vibration than other types of gears. These toug! 
ient Rawhide gears will absorb momentary overloads uy] 
3 times their rated H.P. capacity protecting 

metal gears. Since C/R Rawhide pinions cause negligi 


wear, they actually prolong the life of mating meta 


MORE FACTS — They require no lubricant, are nonco1 
ductors, and are extremely durable. Rawhide spur gears ar¢ 
cut in sizes from 1” O.D., 4” face up to 30” O.D., 12” face 
D.P.’s range from 48” to 14": horsepower ratings go up t 
50 H.P. or more. Where high temperature and humidity ar 
factors, C/R gears cut from Nylon, Fabroil, Bakelite. or 
Micarta may be more suitable 

ASK C/R—We've been cutting non-metallic spur, 

and bevel gears for all types of applications for 


years May we help solve your gear problem 


R Gear Booklet. 


DIVISION 


oF > S iey Ucteo) 
omense RAWHIDE MANUFACTURING COMPANY ' RAW H I D i> 


123/ Elston Avenue + Chicago 22, Illinois 


In Canada: Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario poten reson s 
aft nd Face Seals « Sirvene 
Export Sales: Geon International Corp., Great Neck, New York , 
xport Sale p w synthetic rubber) molded pliable parts « Sirvis-Conpor 
mechanical leather cups, packings, boots 





New Kes rotetalige) f-) 


-.-. Give operator time out! 





--.- automates air sequencing! 
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Now ... take the sequencing of pneu- 
matic valves out of the operator’s hands. 
Pre-set patterns of operation are carried 
out by the machine itself. With these 





new Ross valves, your cylinders can be 
sequenced by position or time. A com- 
plete range of control valves is available. 


Call your local Ross engineer about Ross 
Retrold Valves or write for Bulletins 
No. 312 and 313. 


* EnginAliRed Circuitry « ¢ « 


OSS OPERATING VALVE COMPANY 


TI4 E. GOLDEN GATE AVE © DETROIT 3, MICHIGAN 





































































































Look into 


REVERE 








Phosphor Bronze 


-—it pays 
RAVENNA 


to use it! 








This Moen Single Handle Mixing Faucet 
contains an anchor disc and an anchor washer, 
both stamped out of Revere Phosphor Bronze 
Strip. These are small parts, but in a fine 
product such as this faucet, high quality metals 
must be used throughout. Here is a condensa- 
tion of the manufacturer's experience with the 
phosphor bronze: 

Anchor Disc: *Standard punching speed 
maintained. * No pre-straightening off the ar- 
bor for the automatic punching process. * No 
excessive die wear. *Corners are sharp and 
clean; no de-burring needed. + Natural mill 
finish is better than they could achieve by 
tumbling or burnishing. *High tin content 
means no lubrication is required; they call it 
“silent brass.” 

Anchor Washer: + Have not had a single 
surface failure. * Dry tumble to de-burr. «Good 
fatigue characteristics and no obvious signs of 
corrosion. 

Revere offers several types of phosphor 
bronze, each with slightly different character- 
istics. In addition to this alloy, Revere also sup- 
plies Ravenna with round and octagonal leaded 
brass tube and free-cutting brass rod, for use 
in various parts of the valve. We will be glad 
to collaborate with you on selection of just the 
right forms of the correct alloys for your 
products, present or projected. See the nearest 


Revere Sales Office. 








Moen Single Handle Mixing Faucet, made by Moen 
Valve Co., Division of Ravenna Metal Products 
Corp., 6518 Ravenna Ave., Seattle 15, Wash. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
. .* > 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, lll.; Detroit, Mich.; Los Angeles and Riverside, 
Calif., New Bedford, Mass., Newport, Ark.; Rome; N. Y 
Sales Offices in Principal Cities, Distributors Everywhere 





“The Revere Four-Way Service” is a 16 
mm. sound motion picture in color, educa- 
tional and informative. If you haven't 
seen it, write nearest Revere Office. 
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Constant Modulus om for Elastic Elements 
\ hardenable, high strength and h cat resistant ni kel chr 
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Minimum Cam Size as Determined by Pressure Angle 


Formulas, tables and a nomogram for design calculations 


Designing Strain Gage Circuits for Sensitivity and Linearity 


Final article in the series compares bridge and potentiometer circuit 
nsitivity, and methods for determining nonlinearity of resp« 
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driven creep testing machine 


Centrifugal Pendulum Design 
Derivation of formuias for tor 


Vinyl Laminate 
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Description of two methods, both origi 
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production techniques and design nsideration 
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Mallory 1000 Metal, weighing 
16.96 gm/cc, cuts size of counter- 
balances . . . allows designers to 
make smaller, lighter aircraft con- 
trol mechanismsand similar devices. 


How to save weight... 
by using heavier metal 





, ie can reduce the size (and thus the weight) of many control 


assemblies— housings, linkages, other structural elements 


MALLORY 1000 METAL 


by trimming the dimensions of counterbalances, balance 
Proves Ideal For— : ' 


weights, and similar ““mass components’’. High density Mallory 

Compact gyroscope rotors 1000 makes this practicable. Twice as dense as steel or brass, 
Mallory 1000, with proper- and far stronger than lead, Mallory 1000 provides designers 
ties especially developed for with the ideal material for compacting many mechanisms 
this service, gives exception- : - P ; re : , 
ally high inertia in small Designers will appreciate the high uniformity of characteristics 
space . . . increases sensi- which Mallory 1000 offers. Density, tensile strength, modulus 
tivity of gyros. of rupture, and elongation are accurate within narrow limits. 

Smaller radioactive shields You can base accurate design calculations on specific, actual 
Up to 40% more efficient figures—instead of guessing with vague “‘representative” prop- 
than lead, Mallory 1000 erties. Mallory 1000 leads all other high density metals in 
proves superior for shielding adherence to firm specifications. In addition to its high density 
cyclotron and synchrotron od cma, the mete ofes ee ‘ bility hick 
radiation, for hot isotope . a, SS SR! CUS TORRY RCA) to high 
storage, and for radiation surface finish. 


switching from source. : ' 
Wherever you need concentrated mass or inertia—in balance 


weights or rotating elements—it will pay you to look into 
Mallory 1000. Write for complete technical data. 


Write for technical bulletins. 











Expect more...get more from 


old by Johnson Matthey & Mallory 
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oP 
ti ae. 


x Soaks 





y Street, Toront 5, Ontario 


P_R. MALLORY &@ CO. inc 
Serving Industry with These Products: 
Electromechanical—Resistors * Switches « Television Tuners * Vibrators A L L O Fr 
Electrochemical — Capacitors * Rectifiers * Mercury Batteries 


Metallurgical—Contacts * Special Metals and Ceramics * Welding Materials 
P. R. MALLORY & CO., inc., INDIANAPOLIS 





For information on titani y tact Mallory-Sharon Titanium Corp., Niles, Ohio 
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To Watch 


SARINGS WITHOUT LUBRICATION. 


ire being predicted as a result 
of teflon to an automobile ball-and-soc 
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i backing of nylon or cotton. ‘This fab 
otton-reinforced phenolic resin a1 
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This machine, developed by Clad-Rex bearing is molded in place to give a 
Steel Co., in Denver, laminates vinyl films ball stud and the bearing. ‘The joint 
to magnesium sheets using Marvibond ad- 
hesive, a product of Naugatuck Chemical ‘ . 
Bond has sufficient strength to permit heavy 1utomobile without ubrication o1 


sts have shown that the bearings 


forming and drawing operations, as des manufacturer of the bearing, the Ame 
cribed in the article starting on >» 167 
: a a Detroit, Mich., claims that the teflon 

of friction by more than 50 per cent 
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AN IMPROVED ELECTRONIC CIRCUIT BREAKER 


company and posit . } ; ; ] 
os vith a sensitivity of re pons¢ to be VY | per cent iriat 


urrent, and operation within one cycle of linc frequet 
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This angular gear arrangement drives both a blower and a pump on a twin rotor 


helicopter. Gleason engineers made design and pr nluction recommendations and pro- 


duced prototypes for the manufacturer. 


Combination: 18 x 34 x 41: D.P. 


7.56: Face 14”; Tooth Spacing 


You can solve your angular power 


transmission problems, too! 


The designers of this gear unit 
achieve greater flexibility within a 
limited amount of space by placing 
the drive shafts at an angle and using 
one source of power to drive two 
auxiliary units. 

Perhaps a similar gear drive would 
make your product designs more flex- 
ible. Such bevel gear drives permit a 


more compact design requiring less 
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— 
nt 


_— 


GL 


ew 
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weight and the ability to carry higher 
loads. 

Our engineers are ready to help 
you work out applications for bevel 
and hypoid gears—just as they 
helped the helicopter manultacturer 
with the design illustrated above. 

W e recommended the proper gear 
sizes and reviewed the mountings and 


lubrication for the drive. Then we 


ASON WORKS 


it Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 


produced and tested prototypes of 
the unit. 

if you would like to discuss an 
application with one of our repre- 
sentatives, please write. You will also 
find these Gleason Technical Hand- 
books helpful: 20 Straight Bevel Gear 
System; Spiral Bevel Gear System; 


ZEROL Bevel System. 
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Developments to Watch 


Rd., Bulleen, Victoria, Australia. Measu l., 

fundamentally a sensitive electronically controlled relay connected 
external circuit by a low impedance transformer. For accurate operation, the 
transformer differentiates the waveform to the control electrode giving a mor¢ 
stant firing angle. To offset sensitivity limitations from line fluctuation, a circuit 
of clamping diodes and a reference voltage tube was developed. Here, sensing of 
variations in line voltage permits corresponding adjustment in the tube trigger 


threshold. With transducers, it will respond to heat, light, sound, pressure 


NON-DEFENSE USES OF TITANIUM 


as a result of the limited amount of the materi 
walls and nacelles in commercial aircraft, because of 
low weight. Because of its corrosion resistance, other 
exposed to nitric or chromic acid, ferric, cupric, or sulfate ions (other than straig! 
sulfuric acid). These applications will st only about three times as much 
stainless with 56 per cent of the weight and 15 times the life. ‘Titanium is beir 
used in steam jet diffusers in place of cast iron; in jacketed kettles for food proce 
peed cent fue 
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, Marine hardware TOCACT alii Cl I ind h th 


COLUMNAR GRAIN GROWTH IN ALUMINUM CASTINGS 


can be prevented by ipplying low 
olidification according to the results of test 
tion, of the Illinois Institute of Technolog 
such columnar growth in the center 

lindrical mold 


used in the studies. The vibration 


thermal gradient, a cy 
amplitude not over 0.030 in., wh 
was a minimum section below wh 
ibout 1400 F, this was about 3 


CONVENTIONAL AIRCRAFT DE-ICERS ON THEIR WAY OU’ 


and will be replaced by chemical compositions tha 
iccumulation on wings, according to tests being conducted for the 
the Armour Research Foundation of the Illinois Institute of ‘Techno 
16, Ill. Significance of the development is cost and 
Ihe de-icers used include freezing point depressants 
compositions that can be brushed or sprayed on, or ap} 


One composition permits the pil rt to get rid of th et] 


HIGH TEMPERATURE MAGNESIUM ALLOY 


containing 3 per cent thorium and j per cent zirconium ort 
Marquardt Aircraft Co. to have mechanical properties which make it useful 
the temperature range of 500-600 F. Weighing one-fourth as much as steel 
alloy retains its high strength and elastic modulus at temperatures of 600 | 
good creep resistance, can be heat treated, and is weldable. In forming, it 1ea 
to 600-700 F. On aircraft engines it is being used on the diffuser, the combu 
chamber, fuel pump, flame holder, and exit nozzle of ra et 


( 








...SO versatile, it can be varied 
to meet your needs! 


A totally new foam product with exceptional Exon 654 makes Vinvlfoan 

durability, economy and, most of all, resistant to abrasion, corrosion 

ve rsatility became possible through the moisture, tearing and chemical ac 

development of the vinyl plastisol resin. maximum dimensional stability 

(Exon 654 in the Firestone line of vinyls.) oxidation, hardening and drying out 

Vinylfoam is produced by the Elastomer It can be embossed, die cut 

process, using Exon 654 as the base resin. skived; molded directly onto textil 
| : 7 Molded in cored or slab form, it can be most synthetics, and onto vinyl sheeting 
VECHUSE modified at no extra cost to be as soft or as_ film in contimuous lengths. Mutual sum 
firm as you need, as light or as heavy, as impregnation forms a homo; 


it’s made thick os 


It can be electronically heat-sealed with- field new comfort, safety, durability. Vinyl’s 


as thin, as resilient or as “dead.” Vinylfoam gives products in almos 


Of out affecting any of its properties. economy makes them cost less, sell easily. 


Firestone 


f \ 


VERSATILE VINYL RESINS 


0 engineered answers to industry’s needs 





For complete information or technical service on the entire line of Exon resins. call or write toc 
CHEMICAL SALES DIVISION 
Fir N t )., DEPT. 66), F 
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KPOXY RESINS IN ‘PAPI 
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Here’s a 20-year service record of 
LOWER COSTS, EASIER SALES FOR USERS 
OF DEEP-DRAWING ARMCO ZINCGRIP STEEL 


Products such as these have been made of Armco ZINCGRIP Stee! since 1936 


For more than 20 years drawn and severely 
formed parts like these have been made 

of Armco ZINCGRIP Steel at less cost in the shop. 
The reasons are: no flaking or peeling of the 
special hot-dip zinc coating, elimination of 
finishing after fabrication, and the production 
advantages of ZINCGRIP coils. ZINCGRIP also 

helps boost sales because of its 

attractive appearance and unbroken 

protection against rust. 


In 1936, when Armco introduced Zinccrip, the first con- 
tinuously zinc-coated sheet steel, designers and production 
men found it difficult to believe that a zinc-coated sheet could 
be drawn without damage to the coating. But a few trials 
reverse draws, lock seams and roll forms—proved that the 
special coating on ZinccriP didn’t flake or peel. 


Proved in 20 Years’ Service 


More than 20 years’ experience in hundreds of manufactur- 
ing plants has established this fact: Anything that can be 
done with sheet steel can be done with Armco Zinccrip. You 
don’t have to baby it in the shop, and its formability gives 
you mut h create! freedom in design. 

Twenty years have also proved that ZINCGRIP resists 
yellow rusting longer than ordinary galvanized. This, plus 
the smooth, attractive surface of ZiINcGRIP, makes products 


easier to sell and keeps your customers satisfied. 


ARMCO STEEL F°—) 


ERMC 


CORPORATION & 


1826 Curtis Street, Middletown, Ohio « Sheffield 
Steel Division « Armco Drainage & Metal Products, 
Inc. « The Armco International Corporation 
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This trademark 
stands for the 


Mounting finest industrial 
Supports 
Unit 


gears made 


One base supports both speed reducer and motor in this simple, practical 
and toolproot mounting system ...Now you can use standard N.E.M.A. motors 
and make change-overs in minutes —reducing both costly down-time and 


motor inventory. 


Line-O-Power motorized drive solves many old problems ...and opens new 
tields of advanced design tor new applications. Available 1-75 H.P.tor all Service 
Classes —Horizontal, Vertical, and Vertical Extended with Foot or Flange mount- 


ing—Double or Tripte Reduction units available in Ratios trom 5.06:1 to 2386:1. 


D.tn. 4 a lllk. af a 2.» 
OeuUee AOWEL /1AMINMNIOWOH [MIUGA OWT LZ 


4545 S$. WESTERN BLVD CHICAGO 9, ILLINOTS 


Engineering 





There’s 


MORE Cooling Surface in these deep-ribbed MOTORS 





pay, 


o 


with these Allis-Chalmers 


@ Frying of insulation is impossible 
under normal conditions with the extra- 
large cooling surface of Allis-Chalmers 
rib-type TEFC motors. The result — 
longer motor life assures you “repeat” 
business from your customers. 


th The engineered partner of A-C 


ure ° . 
Recmma motors is Allis-Chalmers control. 


+ 


MOTORS 


Get Complete Information 


To get the most from machinery you build, 
specify Allis-Chalmers components. Discuss 
your particular application with your near- 
by A-C district office, or write Allis-Chal- 
mers, General Products Division, Milwau- 
kee 1, Wisconsin. 


ALLIS-CHALMERS 





B.F. Goodrich Rivnut 


provides shockproof nutplate, 
saves time and money 


B.F. Goodrich Rivnuts provide accurate, | OLD 


shockproof nutplates in one quick operation 
They eliminate nuts, welding tapping 


clinching. They are particularly suited for 


blind applications where other methods of 


fastening are impossible. They gi 


dependable seal 
because one 
in seconds 

Just as BFG Rivnuts speed up output 


and eliminated assembly and service prob 





lems for the Graef Storn indow Co. (SEI LZ F a 


PICTURES AT RIGHT kivnuts are uniquely USING SELF-TAPPING SCREWS. [6 USING B. F. GOODRICH RIVNUTS. No 
successful when used an thin sheet attach insert clips to aluminum storm assembly ’ roble ms, no servi 
The =e a , , loors, the Graet Storm Window Ci 


1 of fasten icm reports Graet. Rivnuts s 


metal . 
nsidered a conventional method, 


nstalling in door 


ing avallabie that give Can thread ried selt-tapping metal screws. They 
for attachment ev can even be installed tound that due to the softness of the ta n eco They 
i screws pulled out and cn l 
i the hole. A new hole had to be 
istener that can nade or a larger self-tapping screw 
} 


13 
production They could foresee service prob- 


t The B. F. 


Akron, Ohio. pull or tear. storm windows are change 


When storm windows we 


: 
ld metal during assembly 


i by the user, the metal wou 


HOW GRAEF SPEEDS ASSEMBLY USING RIVNUTS 
(1) Rivnut is inserted in blind aluminum door stile. Heading 


tool forms bulge inside in one, quick operation 
ids provide attac 


(3) bolt and retaining clip which holds screen insert 


smoothly, tightly. Six clean thre: 


slamming, change of inserts will not loosen the nu 


Rivnut provides. 


Send now for — 
FREE RIVNUT 


Demonstrator 


Demonstrates with motion how you 
can use Rivnuts to fasten TO and 





fasten WITH. Explains construction, 
simplicity of installation. Get 

free copy today by writing to 

B. F.Goodrich Company, Departm 


E-76, Akron, Ohio 


B.F. Goodrich 


RIVNUTS 


The only one-piece blind rivet with threads 








Here’s the NEW Torrington Needle THRUST Bearing! 


Now designers have available a needle 
bearing exclusively for heavy thrust 
loads. 

This compact Torrington Needle 
Thrust Bearing—only .0781” in cross 
section—is no thicker than an ordinary 
thrust washer. Yet it brings all the 
advantages of anti-friction operation 
at low unit cost for many .thrust 
applications. 

Two mating retainer halves, highly 
accurate steel stampings, are securely 
joined to form a self-contained unit 
closed on OD and ID. The bearing can 


run directly on adjacent parts, hard- 
ened to act as races, or on economical 
hardened and ground flat races. The 
bearing is piloted on the retainer bore. 

In any thrust application where low 
unit cost, high thrust capacity and 
compact design are primary factors, 
consider the Torrington Needle Thrust 
Bearing. Services of our Engineering 
Department are available to assist you 
with design and application. 

Send for our new Bulletin, ““No. 10 
Torrington Needle Thrust Bearings,” 
for full information. 


THE TORRINGTON COMPANY 


Torrington, Conn. . 


South Bend 21, Ind. 


District offices and distributors in principal cities of United States and Canada 


TORRINGTON BEARINGS 


Needle + Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


l4 


Pi 


Highly successful applications of the 
Torrington Needle Thrust Bearing have 
been made in automatic transmissions, 
governors, steering gears, bevel gears, 
hydraulic pumps, and torque converters. 


oduct Engineerm 











Drives for Small or Large H.P. For example, this tiny Link-Belt Drives for High or Low Speed. High horsepx 
X,-in. pitch Silent Chain is widely used by top designers for speeds are delivered with the same tr 
positive, flexible fractional horsepower transmission at speeds (over 98 as on less severe service. P 
ranging up to 9000 rpm. action provides constant ratio tor full pr 


Big reasons why LINK-BELT Silent Chain 
is specified for so many drives: 


Lower cost—often lower in first cost, always lower in 
ultimate cost 


Longer life—trouble-free performance for 20 t 
years is Common. 


No dismantling machine or removing sheaves tor 
repairs. 


Better than 989% efficiency. 

Maintained ratio assures full productive capacity. 
Slipless action assures a better product. 

Easy to install. 


Safe to employees—operates in oil-retaining casing. 


S" ENT CHAIN is just part of the complete Link-Belt 


line. You can choose from all types and sizes of cast, 


combination, forged and fabricated steel, roller or silent 
chains—with matching sprockets. No matter what your 


drive or conveying needs, you're sure of getting the right 


chain for the job some, 
. f 
Get the complete Link-Belt Silent Chain story from © 


Book 2425. Or send for Catalog No. 950 a handy 


source for all the facts on industry's broadest chain line CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1 To Serve Industry There Are Link-Bele Plants, Sales Offices 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, New York Canada, Scarboro (1 
tralia, Marrickville, N.S.W.; South Africa, Springs Representatives Throughout the World 





TYPICAL ENGAGEMENT CHARACTERISTICS OF 
THREE DIFFERENT CORK COMPOSITION FACINGS 





' | Time-versus-torque curves of three typ- 
te 0 jrpm ical cork facings, each operating under 
| | | identical conditions, show how en- 

ad gagement characteristics can be modi- 
fied by changes in friction compounds. 
Plates were run in Type A transmission 


oil at 200° F. 


TORQUE—Ib. ft. 
$38 & 8 G 
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1000 rpm we 





STOPPING TIME 


CORK CLUTCH FACINGS: 


How changes in cork compounds 
help you control engagement characteristics 


\ unique design advantage of cork facings in wet clutches is that 
engagement characteristics can be widely modified by controlled 
changes in the cork compound. 

For example, you can specify an engagement that is smooth 
and shock-free—or one that is virtually instantaneous, depend- Armstrong 
ing on the needs of a particular design. 

The unusual versatility of cork compounds is the result of 
skillful compounding of cork with a variety of rubbers and resins 
For example, by varying the size of the cork particles, the kind 
and amount of binder, or the density of the composition, many 
different possible materials can be produced. 

The chart above demonstrates how different performance 
characteristics can be obtained by such changes in the facing NEW 16-PAGE BOOKLET 
compound, As the curves indicate, there is a marked differenc« 
in the type of engagement, even though the three test materials 
were run under identical conditions. 


more information on the design ver 


ot cork compound triction mate 


ials, send for a ce py of our new booklet 
This is typical of the wide range of operating characteristics Armstrong Resilient Friction Material 
that can be secured through careful compounding of cork friction It’s free to industrial users. Write today 
materials. More information on this subject—along with helpful to Armstrong Cork Company, Indi 
charts—is contained in the booklet offered at the right. 


Division, 7207 Irvin St., Lan 


Armstrong FRICTION MATERIALS 


... used wherever performance counts 
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This NEW Niagnetic Counter 
is EASY to Reset... 








d gvidenc® 


Designed for panel mounting where remote in- 
dication is required, this electrically operated 
counter is a compact package 5.5” long, 2.1” 
wide, 2.7” high. Capacity: 1,000 counts per 
minute. Power consumption, 8 watts. Stocked 
in 110 and 220 AC and DC. Easy to reset, ex- 
cept when locked . . . then the sturdy tumbler- 
lock* puts the damper on tampering. Yet one 
“Notional Lock Co. Lock No. 68-4837; Key D-428 
Stocked of 
Hartford 2, Conn. + New York 19, N. Y. 
Greenville, S.C. * Chicago 6, Ill 


Montreal 2, Canada 
Offices and Agents in Principal Cities 
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EEDER-ROOT 


turn of the key resets all 6 figures to zeros 

This new Magnetic Counter is one of the 
thousands of Veeder-Root standard and special! 
counters . . . electrically, mechanically and 
manually operated . . . in daily use throughout 
the world in industry, business, science and 
medicine. You, too, can count on Veeder-Root 
... to help you count anything you need. 


yy ~ 
\R’ VeEevpeR-Roor 


“THE NAME THAT COUNTS" 











Craftsmanship of the 20th Century 


Competition for tomorrow’s markets imposes 
a heavy responsibility on the men who design 
for industry. In their constant search for ways 
to improve products within definite cost 
boundaries, many of them are working closely 


MONSANTO 


with plastics engineers in the custom molding industry. These 
pages report on how the unique properties of plastics helped 
RCA designers create an important component for a color tele- 
vision set. It is more than likely that custom molders, who are 
devoting their lives to craftsmanship in plastics, can contribute 
to solving some of your problems. 


How RCA designers engineered a color television 
mask in Lustrex styrene plastic 


DESIGN OBJECTIVES. Model 

sketches for the new RCA Victor 

color television set called for a mask 

opening which would frame the 

kinescope in established size and 

permit a maximum viewing angle. 

A leakage path of six inches was re- 

quired between high voltage bearing 

metal surfaces and adjacent points 

on the instrument subject to spectator contact. The mask had to be capable 
of supporting the front end of the kine in the cabinet. It had to combine 
utility with attractive appearance, in a color that would not detract from 
the color kine picture 


MATERIAL SPECIFICATIONS. After studying var- erly 


ious materials RCA designers and engineers decided that 
a rigid mask molded of styrene plastic would best meet 
objectives. While a thin covering of insulation would 
have met specifications electronically, it did not offer 
the mechanical strength to support the kinescope prop- 


RCA experience with high-impact styrene masks 
for monochrome receivers had demonstrated their abil- 
ity to support and locate the kine in position. At the 
same time they protected users from direct contact w ith 
it. By custom molding the mask in one piece, the part 
could be supplied ready for assembly and painting 


vei 








PRODUCTION ENGINEERING. RCA commissioned Amos Molded 
Plastics Company, Edinburg, Indiana, to supply the component. Tool 
gn in the Amos plant was supervised by Dale E. Hickey, Chief En- 
gineer. Monsanto Lustrex Hi-Test 88, a rubber-modified high-impact 
styrene plastic, was specified. Delivery of the kinescope masks began three 
weeks after the initial order was placed Every design requirement was met 
satisfactorily by custom molding the mask of Lustrex Hi-Test 88 


THE FINISHED seET. The smartly designed cabinets of the new RCA 
Victor* color television set are exerting great consumer appeal in show- 
rooms across the country. Smooth finish of the fluted plastic mask har- 
monizes richly with the high-styling of the complete unit 


This is one of hundreds of design and production problems which have 
been solved by utilizing the facilities of the plastics custom molding in 
dustry. These 20th Century craftsmen are available to manufacturers 
designing for greater efficiency and lower costs. As a major supplier ol 
plastic resins, Monsanto is in a position to introduce you to custom 
molders who will put their skills to work for you. If you are considering 
a design change for your product line, be sure to investigate plastics. Write 
to Monsanto Chemical (¢ ompany, Industrial Application Dept., Spring 
field _ Mass 











Investigate the completely balanced 
line of Monsanto styrene 
compounds for particular 
applications, sold under 

the trade name 


MONSANTO 


® 











GRAPHITAR is the main shaft seal 


CARBON-GRAPHITE 


PRATT & WHITNEY J57 turhojet 


@ Boeing's B-52 Intercontinental Bomber, the striking arm of our Strategic Air 

Command, is powered by eight twin-spool axial-flow turbojet engines manufactured by 

the Pratt & Whitney Aircraft Division of United Aircraft Corporation, East Hartford, Connecticut. 
These turbojets are in the 10,000 pound thrust class and in engines of this caliber, complete 
dependability is vital. One of the components of the J57 is a GRAPHITAR air/oil seal employed on the 
turbine main shaft which, naturally, is turning at high speeds. The GRAPHITAR seal also easily 
withstands the maximum operating pressures developed in the engine. The slots in the 

face of the seal shown on the opposite page (approximately 24 size) are for pressure balance and 
cooling. This Main Shaft Seal is just one of several GRAPHITAR seals used in the J57 engine 
GRAPHITAR parts can resist such taxing physical conditions because they are strong, self-lubricating, 








erties and cannot be corroded 
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ad complete dependability 
ing material to specify. 
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THE UNITED STATES 





@ From the B-52 to the atomic submarine 
Nautilus, from automobile pumps to 
automatic toasters, GRAPHITAR ts aiding 
the performance of literally hundreds 

of highly diverse products. This versatile 
engineering material is compacted under 
extreme pressure and fused at heats 

near 4500° F. It can be formed in relatively 
complicated shapes and ground to tolerances 
as close as .0005” for seals, bearings, vanes, 
piston liners, and many other parts 
GRAPHITAR is self-lubricating . . . can be 
used where only steam or water 

are present It is lightweight, strong, 
durable, chemically inert, and is 

virtually unaffected by extremes 

of heat, pressure, or 


temperatures 


write for our 
detailed 64 page 
illustrated 


catalog 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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AN ALUMINUM COST 


® 
* 
This cost Savin S st CAMERA TRIPOD PART 
Ory Converted from steel to 
aluminum. Cost savings 
point th per 1,000 parts 38.4% 
‘ based on material and produc 
bi . “ tion costs per part of $I 90 for 
g economies steel and $1.17 for aluminum Fig 
ures given do not include the cost 
\ necessary for plating had steel 
“a ' been specified. Because of alu- 
f . + minum’s attractive finish and re- 
or you | { . 7 sistance to rust, anodizing was 
s the only finishing operation re- 
quired. This part is one of a num 


ber of different aluminum parts 
used in the camera trinod 














BUSHING — Converted 
from brass to aluminum. 
Cost savings 
per 1,000 parts. . - 53% 
WINDSHIELD WIPER KNOB 
INSERT — Converted from brass 
to aluminum. Cost savings 
per 1,000 parts 24.8% 





Lower raw material costs were en 
tirely responsible for these sav- 
ings. Only 22 pounds of aluminum 
at $.56 a pound were required 
for 10,000 parts. Brass, however, Because of the savings offered 
required 67 pounds for the same by aluminum, engineers tested 
job. At $.42 a pound, the total at it along with other materials 
cost for brass was $28.14, less CUM for this particular application. 
$4.58 for scrap recovery. Alumin- ; They found aluminum would 
um’‘s total cost was $12.66 for . rn ; "pk not only provide sufficient 
every 10,000 parts produced Beh. é strength but would also take 
“ a slightly better knurl 














SEE “THE KAISER ALUMINUM HOUR” 


Alternate Tu 
esdays, NBC Network. Consult your local TV 
ca listing 
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| STORY IN FIVE PARTS 


NOZZLE — Converted 
from brass to aluminum 
Cost savings 

per 1,000 parts 


PART II 


24.9% 


- 

@ ‘ é 
= 

5 Set up time and labor costs 
were equal between brass and 
aluminum. But brass required 
32.4 pounds for 1,000 nozzles 
while aluminum required only 
10.66 pounds. The difference 
in material cost, therefore, was 
$7.86 or 24.9% saved per 
1,000 parts in lots of 10 000 


_ 














INSERT — Converted 
from steel to aluminum 
Cost sovings 


per 1,000 parts 35% 
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PART 


Cost savings on this part 
were Gue to iower machine 
time and not raw materio 
costs. Aluminum s faster 
machinability permitted o 
two-third reduction in moa 


chine time per |,000 parts 














HOW YOU SAVE WITH KAISER ALUMINUM 


The five companies whose parts are shown here — 
like parts buyers all over the country — have dis- 
covered that Kaiser Aluminum stock can give them 
big savings and better quality. 

You get three times as many parts from a pound of 
lightweight Kaiser Aluminum stock as from a pound 
of brass or steel. Thus, each part can cost far less. 


And you often get better parts because aluminum 
provides a unique combination of useful advantages, 


Kaiser 








Aluminum « 


including lightness with strength, handsome finish 
corrosion resistance, good heat and electrical con 


ductivity 


For more information or look for 


local number in the classified telephone directory 


assistance, 


oul 


under the heading “Aluminum.” Kaiser Aluminum 
& Chemical Sales, Inc., General Sales Office, Palm 
olive Bldg., Chicago 11, Executive Office 


Illinois; 
Kaiser Bldg., Oakland 12. California 


i 
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‘ Please send, without obligation, my copy of “Machin- 
HARD-COVER, Technical Editor, po Boy hepa eo inns wed ye cementing 
300 PAGE Kaiser Aluminum & to we when deigning Goh sonioom 

LIBRARY VOLUME nlp mag ga Nome ae arom 

FREE! 919 N. Michigan Ave., 
ch I, ttino’ Company —____—___- 

Contains valuable detailed Address SES Ee no 

information for designers! 
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Republic Electro Paintlok doubles 
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ONLY ONE COAT OF PAINT on Republic Electro Paintlok, results 
in a handsome, durable finish for these Temprite water coolers. In 
addition, Republic ENDURO” Stainless Steel is used for fountain tops 
to provide life-time beauty and sanitation, 


SEVERE FORMING AND BENDING cre shrugged off by chemically 
treated, electro plated zinc surface of Electro Paintiok. In fact, the 
phosphate coating itself acts as a lubricant for certain forming 


Mbithi 


Operations. Send coupon for full details. 


REPUBLIC 


REPUBLIC) otLas Wideale Kange % Standard Steels 








production of existing facilities 


By using Republic Electro Paintlok instead 


of cold rolled sheet steel for their water 


cooler housings, Temprite Products Corpora- 


tion of Birmingham, Michigan, actually double 
the output of their painting and drying facil- 
ities. How? Because only one coat of paint is 
used on these parts when fabricated from 
Electro Paintlok, and one pass through the dry- 
ing oven is sufficient to produce a high-quality, 
long-lasting finish. 

In contrast with this, uncoated sheets for this 
application required a prime coat before final 
painting. Temprite found, through experience, 
that the labor and material cost of the primer 
coat exceeded the extra cost of Electro Paintlok. 
Even more important, at today’s level of demand 


they could not maintain required volume of produc- 


tion when both a primer and final coat of paint had 
to be applied and dried. 


As a result, Temprite has standardized on 
Republic Electro Paintlok. And in addition to 
cost and time savings, they secure a higher qual- 
ity finish as well. Even when scratched through, 
Electro Paintlok’s chemically treated zinc sur- 
face continues to retard corrosion and effectively 


limits it to the point of original damage. 


Add all of these advantages to the fact that 
Electro Paintlok is delivered from the mill in 
prime condition for painting and will not rust 
under approved warehousing conditions... and 
you can see why it will pay you to investigate its 
use wherever you have a paint adherence prob- 
lem. Simply contact your Republic representative 


or mail the coupon for full information, 


BUILT-IN SALES APPEAL for the Temprite Ciub 
Bar, four-beverage dispenser, is secured through 
the use of ENDURO Stainless Steel for all housing 
components. The lustrous beauty of ENDURO har- 
monizes with any surroundings ... stays bright 
and sanitary indefinitely without laborious pol- 
ishing. Republic makes all analyses of stainless 
to meet every application. Coupon will bring 
full information by return mail. 


ll : a en L. oes Sinan eo 


and Steck Froduclag 


PRODUCTION PROBLEMS VANISH when 
specify Republic Steel Sheets. Whatever your 
requirements, your Republic representative or 
steel distributor can help you select the ideal 
type of sheet. He is backed by a broad selectior 
including hot rolled, cold rolled, continuous gal 
vanized, Galvannealed, Electro Paintlok, Elec 
tro Zincbond”, Electro Flashcote and other types 
in a wide variety of analyses 


REPUBLIC STEEL 
Dept. C-1034A 


END PRODUCTION BOTTLENECKS by sending 
your sheet steel fabricating problems to Reput 

lic's Berger Division. You get the benefit of com 
plete contract fabricating facilities, plus a wealth 
of experience, designed to form high-quality 
sheet steel into products or components of your 
own design, economically. Investigate this means 
costs and plant additions. Mail 
the coupon for further data, today. 


of cutting tooling 


CORPORATION 


3150 East 45th Street, Cleveland 27, Ohio 


Please send me furthe 


nformation o 


Republic Electro Paintlok 


1 
niless St 


Berger Division Contract Ma 


Republic Sheet Steel (specif 


Name 
Compar 
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ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 


vlindrical Roller 
earing Retainers... 


The seven basic types in current use... 
their influence on bearing cost and 
performance ...why one type is best suited 
to your individual design requirements 


Most cylindrical roller bearings consist of an 
inner race, an outer race, a complement of rollers, 
and a cage or separator which locates and guides 
the rollers. There are significant differences in the 
design and construction of these roller retainers. 
(The word “retainer” is used to designate both a 
cage, which retains the rollers, and a separator 
which only spaces the rollers.) Some retainers are 
simple and economical, well adapted for volume 
production, and designed for use where price is a 
primary consideration. Others are more costly to 
make but are designed for improved roller guid- 
ance, to insure cooler or smoother operation, or to 


provide longer life in heavy duty service. 


Beginning with the most elementary, here are the 
seven basic types of cylindrical roller bearing re- 
tainers in current use, with a brief outline of their 


construction and characteristics: 


1. TRUNNIONED ROLLER CAGE 


The trunnioned roller cage is used for bearings of very thin 
annulus, where the rollers must be small in diameter, closely 
spaced, and relatively 
long. The end rings are 
economical hardened 
steel stampings, into 
which the trunnioned 
rollers are inserted. The 
bars which connect the 
end rings are riveted to 
the rings at assembly so 
that the rollers and cage 
form an integral, non- 
separable unit. Thus, 
outer or inner races can be omitted if desired, with rollers 
operating directly on a suitably hardened shaft or housing bore. 
This cage is an economical design for volume production and 
possesses excellent operating characteristics for a wide range 
of applications, 


a: POCKETED END RING CAGE 
The pocketed end ring cage is restricted to fairly large bore 
bearings with relatively long rollers. The end rings are bronze. 
The steel connecting bars are riveted into the end rings and the 
rollers operate in drilled pockets which guide them accurately. 
‘The construction has less tendency to twist or rack, and operates 
with less end friction because the outside faces of the bronze 
end rings are smooth un- 
interrupted surfaces. 
Phis type is known as a 
roller-riding cage, and 
makes no contact with 
the bearing races. It can 
be produced economi- 
cally in small lots and 
since it is non-separable, 
bearing races can be 
omitted if desired. The 
characteristics of the 
pocketed end ring cage make it particularly desirable for 
applications where long life and heavy-duty service are required. 


a. STAMPED STEEL SEPARATOR 


The stamped steel separator does not retain the rollers by itself, 
but merely separates them. It is a one-piece steel stamping with 
the separating bars coined to conform to the roller contour, 
and rides the rollers below 
their pitch line. Rollers 
are guided by the race 
flanges and snap rings, 
in conjunction with the 
cage bars. The simple, 
open design of this 
separator insures large 
grease capac ity and good 
lubricant circulation, 
rendering it relatively 
insensitive to dirt. Since 
the separator is retained axially by the roller ends, there is no 
external requirement for axial location. The stamped steel 
separator is usable throughout a wide range of bearing sizes 
where rollers are relatively short (the Hyatt Hy-load series), 
and is economical for volume production. 


G. FORMED BAR CAGE 


The formed bar cage is built up of stamped end rings and bars 
formed to the roller contour. The end rings and bars are 
riveted together at assembly, making the race and _ roller 
assembly a non-separable unit. This cage is used on Hy-load 
bearings, with double-flanged inner or outer races. ‘This 
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design insures quiet 
operation, better roller 
guidance, and provides 
a smooth contact surface 
between bars and rollers. 
This is a _ roller-riding 
design requiring no race 
contact in operation and 
is well adapted for vol- 
ume production. 


5. DRILLED POCKET CAGE 


To construct this type, a bronze cylinder is drilled and reamed 
to form por kets in which the rollers operate. After the rollers 
are inserted, a flat end ring is riveted in place so that the 
rollers are permanently 
retained in the cage. This 
design provides extremely 
close control of the rollers 
in operation and prevents 
skewing which would 
impair both the thrust 
and radial capacity of the 
bearing. This is another 
roller-riding cage com- 
prising a non-separable 
unit suitable for operation 
with inner or outer races omitted. The design insures superior 
verformance and is used in applications requiring bearings of 
sore than commercial quality. 


G. sSEPARABLE BROACHED 
POCKET CAGE 


This type is used only on the finest-quality bearings where per- 
formance is more important than price. It is made of one integral 
bronze cylinder, with pockets broached for maximum uniform. 
: ity. This is the preferred 

type for the finest high- 

speed precision bearings 

because it insures mini- 

mum friction between 

rollers and separator, and 

allows better oil circula- 

tion for cooling at high 

speeds. Moreover there 

are no thermal differ- 

ences in this monolithic 





construction: the entire unit heats and cools uniformly The 
separable feature offers the further advantage of roller removal 
for inspection of the race operating surlaces 


ae NON-SEPARABLE BROACHED 
POCKET CAGE 


Similar in construction to the above. this design offers all the 

same inherent operating advantages. It is used in bearings 
where installation must 
be “blind, requiring 
rollers to be retained 
with the inner or outer 
race. Controlled roller 
drop is provided by 
deforming the connect- 
ing bars at assembly 
after the rollers are in 
place im the cage This 
insures proper retamment 
but has the disady intage 

that the bearing cannot be taken apart tor inspection, 


HYATT MANUFACTURES ALL SEVEN TYPES 
of evlindri« al roll r be aring retainers cde = ribed above 
—each the finest of its type. You will find more details 
in HYATT General Catalog No. 150, or your nearby 
HYATT Sales engineer will be glad to he Ip you choos 
the type best suited to your individual de sign require 

ments. Remember, HYATT is America’s first and 
foremost maker of cylindrical roller bearings. Hyatt 
Bearings Division, General Motors ¢ orporation, 
Harrison, New Jersey. 
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Engineers Demanded It! 
Reynolds Invented It! 


EYNOLDS ALUMINUM 
TUBED SHEET One-Side-Flat 


FLAT SIDE PATTERN SIDE 


oo 





(Patent Pending) 





The exciting new material to complement 
your design and engineering skill 


Reynolds new Tubed Sheet One-Side-Flat is the 
only sheet with one flat side providing integral 
tubing in any parallel or non-parallel patterns no 
matter how complex! Tubed Sheet One-Side-Flat 
(two sheets of aluminum metallurgically bonded 
together so that the heat transfer passageways are 
in the sheet) is flat on one side and has the built-in 
tubing pattern on the other side. This amazing 
material routes gas or liquid wherever needed 
with greater freedom and greater efficiency and 
at lower costs. 
Like the original Reynolds Tubed Sheet that 
has its integral tubing pattern expanded on both 
sides and is widely used in the refrigeration indus- 
try, this exclusive new Reynolds development is 
exciting interest in the refrigeration and other 
industries because it promises even more advantages. 
For example, in refrigerator evaporators, Tubed 
Sheet One-Side-Flat permits direct contact of the 
flat side with food packages and ice cube trays 


thus speeding heat transfer, providing faster 
freezing. As a skin for aircraft, its flat side provides 
a smooth exterior and the entire sheet can be 
cooled through the integral tubing offering a 
possible solution to the “heat barrier’’ faced by 
supersonic planes. In radiant heating panels for 
buildings, its flat surface can be finished in a 
variety of decorative ways and used to face room 
interiors while hot water is circulating through the 
integral passageways on the other side of the sheet. 


Why not investigate Reynolds Tubed Sheet 
One-Side-Flat for application in your industry? 
Whether transportation, chemical, petroleum, 
construction, appliance or other industry, you’ll 
find it an intriguing new material—for amazingly 
flexibie heat transfer use or for other uses your 
nuity may devise. For details contact your 
t Reynolds Office or write direct. Reynolds 
Fabricating Service, 2051 South Ninth 

lle 1, Kentucky. 


See ‘'Frontier"’, Reynolds exciting dramatic se 



























































The Finest Products 
Made with Aluminum 


Write for free 24-page “Catalog of 
Facilities’. Get full details on the are made with 


2mendc f f 
ieakelbe Dacmioums Saeiietie REYNOLDS G3 ALUMINUM 


Service. 


REYNOLDS ax ALUMINUM 
FABRICATING SERVICE 


BLANKING « EMBOSSING « STAMPING *« DRAWING ¢ RIVETING * FORMING « IMPACT 
EXTRUDING « ROLL SHAPING * TUBE BENDING «© WELDING ¢« FINISHING 
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KLIXON PROTELTORS 


Safeguard Dependable fperation 
of General Radio V driacs* 


; 


The new General Radio Company WSMT3 Variac incor- 
porates the latest features in continuously-adjustable auto- 
transformers. 
To keep these advanced Variacs operating dependably and 
give them maximum overload capacity with full safety 
against overheating, General Radio engineers use KLIXON 
Manual Reset Protectors. Here’s what the Engineering Department says: 
*“‘Why KLIXON Protectors? 
1. Variacs for bench use need protection from accidental overloads apt to be encountered in laboratory 
and experimental work. 
2. The protector should trip only when the combination of overload and time produces Variac Maxi- 
mum Temperature limitations. KLIXON Thermal Protectors have time-current characteristics that fit 
Variacs well. 
3. The protector should up-rate Variac for cool operation and derate it for high ambient. KLIXON 
Thermal Protector does this. 
4. The protector had to be as compact and 
inexpensive as possible in interest of space 


and dollar economy.”’ 
Protect your equipment such as transformers, IX 
motors, solenoids and automatic reel cords 
with KLIXON Protectors. They will prevent ® 


production delays, and save on costly re- 
pairs and replacements. 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
907 FOREST STREET, ATTLEBORO, MASS. 


*General Radio Company Trademark 
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’ Two Metals 


are often 
Better Than One 


General Plate Composite Metals, made by joining 
two dissimilar metals together with an inseparable 
bond, offer many advantages not always puseiite ina 
single metal. 

Consider CONFLEX — a General Plate Composite 
Metal of hardenable steel faced on one or both sides 
with sheet copper. CONFLEX is a superior spring 
material, yet it offers better electrical conductivity and 
greater strength — at lower cost — than comparable 
copper alloys. 

It can be easily formed before hardening — then 
heat treated to the desired spring characteristic with 
greater uniformity. In mechanical springs, such as 
pen and pencil clips, the copper ae is excellent 
for electroplated finishes. 

CONFLEX is available in long length coils slit to 
desired widths for automatic machine feeding. All in 


all it offers many advantages in the manufacture of 


electrical and mechanical spring parts. 


Product Engineering 


...and General Pilate 


CONFLEX 
is a case in point 


Why not get acquainted with CONFLEX by sending 
for a free sample today? 

If you are pohien for stronger or lighter metal 
components, with better electrical and mechanical 
properties and fewer corrosion problems, or if you 
are interested in conserving critical metals or reduc 
ing parts costs, you should be investigating General! 
Plate Composite Metals. Catalog PR-700 covering 
precious to base and base to base cladments, 
TRUFLEX® Thermostat Metals, composite electrical! 
contacts, buttons and rivets, etc. sent free. Write for it! 

"Trade Mark of Metals & Controls Corporation 
NF > Basa Tas 





You can profit by using 
General Plate Composite Metals! 











METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


17 FOREST STREET, ATTLEBORO, MASSACHUSETTS 





ways to save 
on assembly costs 





QUICK-LOCK 
S : SPRING-LOCK 
immons |i" 
LINK-LOCK 
DUAL-LOCK 





JUST OUT 
NEW 36-PAGE CATALOG WITH APPLICATIONS 


QUICK -LOCK For fastening removable access 


doors and panels. Because of its ease of installaiion, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked: visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes 


SPRING-LOCK One -piec fastener for blind 


holes has load- arrying steel spring wire Spring steel arms lock 
fastener securely. prevent loosening under vibration. SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. Made in all-metal and plastic with steel insert. The molded 
design permits heads to be made in various shapes for refrigerator 
shelf supports, washer knobs, brackets. Available in a wide variety 


of shapes and sizes, and also in custom designs. 


ROTO-LOCK Serrated. tapered cam is engaged 


by formed lug as fastener is locked. Cam action draws panels t 

gether tightly, insures locking even under conditions of misalign 
ment. Opens easily for demounting. ROTO-LOCK carries heavy te! 
sion and shear loads; can be used for air and water-tight seals 
recesses completely into panels. Solidly built without springs 01 
delicate mechanical parts, unaffected by arctic temperatures o1 


field service, 


Simmons Fasteners are widely used in refrigerators, washing ma 
chines, elec trie il equipment, elec tronk assemblies, prefab: wate d 
portable shelters, coolers, demountable furniture. Every Simmons 
Fastener is a service-proved design with a long record of assembly 
cost saving in many industries. 

If you are interested in cutting your costs, turn to Simmons Fas- 
teners—the fasteners with uses unlimited. Write for samples and 


catalogs today. 
SIMMONS FASTENER CORPORATION 
1751 NORTH BROADWAY, ALBANY 1, NEW YORK 
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Power “/ype 
RESISTORS 
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The Ohmite line of specialized CORRIB and POWR-RIB resistors 
solves your high-current, low-resistance problems. The four 
basic types of Ohmite units (shown below) handle a wide range 


of special power resistor needs. They are designed for con- 
tinuous or intermittent duty and provide dependability for 


® . 

heavy-duty applications. Available in Fixed or Adjustable 
q ICd Ons a “DIVIDOHM®" Types. 

IN STOCK—22 Corrib Resistance Values in 300 Watt Size 


(Core 842” x 1%”). 
IN STOCK—26 Powr-Rib Resistance Values in 5 Section Size 
(17 %” long). 


Write for Bulletin 144 








RHEOSTATS 


Be Right with C) sl \ Is Be 


TAP SWITCHES 
OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois (Suburb of Chicago TANTALUM CAPACITORS 








EXTREMELY COMPACT, yet 
have mony high-current taps, 
perfectly insulated. Terminals 
are convenient for wiring. Back- 
of-panel mounting. 


CERAMIC “SLOW-BREAK" MECH- 
CONSTRUCTION ANISM, incorporating a 
provides perfect positive cam -and-roller, 

















tasuletion vunet- provides “slow-breck, 
fected by arcing. quick-moke"™ action, por- 


Contacts and ticularly suited to alter- 


nating current. Minimizes 


why industry prefers | Sss=| | s=—== 
® 
OrlwAISS 


HIGH CURRENT 




















ROTARY 





TAP SWITCHES 


SILVER-TO-SILVER 
CONTACTS, for high 
electrical conductivity. 
Check the features at right that make Ohmite “DEAD” SWITCH Have low surface resist- 
SHAFT. Complete once, and eliminate con- 
ly insulated from tact maintenance. 

Shown below are five sizes of high-amperage, the load by a 
high - strength 
driving hub which 


pact, providing up to 12 tap terminals. In addi- will withstand a 
ity h Ohmi 2000-volt test. SELF-CLEANING ROTOR 
tion to the types and sizes shown, mite tap CONTACT. Slightly rounded, 


switches are supplied in open, all-ceramic, assures perfect seating and 
producing slight rubbing 
motion with every operation. 


tap switches preferred by industry everywhere. 











multi-point selectors. They are extremely com- 














shorting and non-shorting types. All Ohmite 
tap switches can be mounted in tandem for 











multiple-pole operation. 


Write on company letterhead for > 5 
Ohmite Catalog and Engineer- Oe. Right 
ing Manual No. 40. with 


OHMITE MANUFACTURING CO. 
3611 Howard St., Skokie, Illinois 


(Suburb of Chicago) TANTALUM CAPACITORS 


RHEOSTATS «+ RESISTORS + RELAYS + TAP SWITCHES 
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If your firm, like most, is gearing up for 


The boom in production means more pres- 
sure than ever for engineering prints. A 
new, modern reproduction unit with higher 
speeds, more operator conveniences will 
help you deliver them. 


Take this opportunity to replace that old, 
inadequate reproduction machine with the 
efficient new unit you've been wanting— 


greater-than-ever production, you couldn't 
pick a better time to get the approval 
a faster, better engineered, and trouble- of management for new, modern, higher- 


free modern machine! production equipment. 


[--—----------—------ 
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NOW Is the Time to Get Your New, 
Modern Bruning Copyflex Machine! 


To meet production’s push for more engineering 
prints, you couldn’t pick a better time to get a new, 
modern reproduction machine. And you couldn’t 
make a wiser choice than efficient, trouble-free 
Copyflex! 

In just the last year, Bruning has introduced five 
new, advanced machine models, one of which is 
shown at the right. These machines offer you the 
famous problem-free installation and operation of 
Copyflex . . . no exhaust venting, no plumbing or 
auxiliary equipment, no installation other than an 
electrical connection. They bring you faster repro- 
duction speed and a host of operator conveniences 
such as fast return of originals, automatic separa- 
tion, front or rear delivery. They are efficient, eco- 
nomical, modern reproduction machines that will 
help you boost your drafting room output, keep 
costs at a minimum. 


Now is the time to act. Mail the coupon below. 
You'll be glad you did! 
COPYFLEX MODEL 500—A new, ultra-fast, heavy volume 
machine offering top mechanical speed of 40 f.p.m., avto- 
matic seporation, front or rear delivery, automatic stack. 


Charles Bruning Company, Inc., Dept. 73-0 


4700 Montrose Ave., Chicago 41, Illinois 
Best Process! Best Machines! : : - 
Best Selection of Materials! Please send me information on Copyflex process and 


Model 500 Machine. 











Specialists in Copying Since 1897 


NAME —_—_ ll 








CHARLES BRUNING COMPANY, INC. * 4700 Montrose Ave., Chicago 41, Illinois COMPANY 
in Canada: Charles Bruning Company (Canada) Lid., 105 Church St., Toronte 1, Ont. ADDRESS 
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22-inch Diameter Wheels 
Investment Cast... at a 50% Saving 


Turbine wheels, 22 inches in diameter and weighing 


clos 
to 100 pounds, are now being mass-produced by Haynes 
precision-investment-casting process. The wheels are mad« 
of stainless steel and are used in the turbocharger section 
of a compressor. At one time a lengthy profile machining 
operation was needed to shape the intricate blades. Invest 
ment-casting eliminated this operation and cut production 
costs in half. 

lhe savings realized on this wheel are typical of the many 


economies made possible by Haynes’ precision-investment 


process. This modern mass-production method 


iminates many machining, grinding, and assembling opera- 
tions. Intricate contours, odd-shaped cavities, and thin 
edges can all be cast to size. Two or more parts can be 
designed and produced as one integral part. In most 
instances, an investment-cast part can be placed in operation 


as soon as it is delivered. 


For information on how you can use HAYNES’ investment- 


casting process to kee p produ tion costs down. write to any 


of the District Sales Offices listed below. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


A L4.0 7" S 


_ 
26 
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iffices and Works: Kokomo, Indiana 


ales Office 


eland + Detroit - Houston « Los Angeles - New York + Sa 





this simple 
fastener ? 


No threading, peening or precisior 
drilling with ROLLPIN 


Rollpin is driven into holes 
drilled to normal production- 
line tolerances 


Rollpin is the slotted tubular steel pin with chamfered ends that is 
cutting production and maintenance costs in every class of industry. 
This modern fastener drives easily into standard holes, con 
pressing as driven. Its spring action locks it in place—regardless of 
*f impact loading, stress reversals or severe vibration. Rollpin is 


readily removable and can be re used in the same hole ® 


If you use locating dowels, hinge pins, rivets, set screws—or 
straight, knurled, tapered or cotter type pins—Rollpin can cut 


your costs. Mail our coupon for design information. 


. is vibration-proof. 


2330 Vauxhall Road, Union, New Jersey 
Dept. 716-72, Elastic Stop Nut Corporation of America 


~ Please send me the following free fastening information: 
1 ~> 


Rollpin bulletin Here is a drawing of our 
@ hinge pin pr 


product. What fastener 
Elastic Stop Nut bulletin would y suggest? 


OU 


Nome 


TRADE MARK 


Firm 


Street 











MUELLER BRASS CO. 
improves LENSOMETER 


FORGED PART APPROXIMATELY 


Precision and extreme accuracy are vitally important 
functions of the Lensometer, manufactured by the 
Instrument Division of the American Optical Com- 
pany, Buffalo, N. Y. The Lensometer is used to deter- 
mine the focal strength and axis of an optical lens 
and, consequently, must be extremely precise in 
operation to provide accuracy and uniformity in lens 
prescriptions. 


Forgings made by the Mueller Brass Co. play an 
important role in the construction of the Lensometer 
and contribute to its outstanding performance. For- 
merly, the body of the Lensometer was produced 
from three sand castings, but these now have been 
replaced by just two forgings. Naturally, this simpli- 


lower cost 


fies assembly, and the big forged bronze main sup- 
port arm, shown above, along with the lens support 
bracket insures the constantly accurate alignment of 
the instrument. During the first year when forgings 
were used instead of castings, American Optical not 
only recovered the initial tooling costs but also real- 
ized considerable savings on each Lensometer pro- 
duced. This is another good example of the way 
Mueller Brass Co. forgings can benefit a product 
two ways . . . better performance and lower costs. 
Chances are, your product can likewise be improved 
at a savings to you if you specify brass, bronze or 
aluminum forgings made by the Mueller Brass Co. 
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FORGING 
at substantially 


@ WRITE TODAY FOR THE ENGINEERING 
MANUAL YOU NEED 


Mueller Brass Co. Forgings 
Engineering Manvol H-58565 


Tuf-Stuf Aluminum Bronze Alloys 
Engineering Manual H-58563 


600 Series Bearing Alloys 
Engineering Manual FM-3000 








Copper Base Alloys in Rod Form 
Engineering Manval FM-3010 
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METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY 
Vice-President and Director of Research 


One of our most interesting series of alloys is the group 
which we market under the tradename ““Tuf-Stuf” . . . 
a group of aluminum bronze alloys with range and 
flexibility to meet the most demanding needs. They are 
high copper base alloys containing from 9% to 13% 
aluminum and varying amounts of iron, nickel and 
manganese. Being free of zinc, they are not subject to 
dezincification. Tuf-Stuf alloys have a low coefficient of 
friction, good wearing qualities, high tensile strength, 
high hardness and the ability to withstand heavy 
pounding. Some of the alloys can be hardened by heat 
treatment. In the harder grades, these alloys are used 
for heavy duty service where high compressive load 
are encountered and where lubrication may be scant 
Present day increases in operating speed of modern 
machine equipment and the economy of little or no 
machine “down"’ time has made Tuf-Stuf popular in 
the machine tool industry. It is used in a multitude of 
applications where resistance to wear is important, such 
as: Drill Jigs, Feed Nuts, Rollers, Cams, Collets, Gibs, 
Gears, Boring Bar Guides, Lead Screw Nuts and Clutch 
Shifter Forks. Also, because of their ability to with 
stand higher stresses and resist season-cracking, these 
alloys are ideally suited for threaded nuts and bolts and 
pole-line hardware. 


The unusual physical properties of the Tuf-Stuf series 
have made it particularly useful in the chemical and 
allied industries. These alloys combine the strength and 
ductility of medium steel with high resistance to cor- 
rosion by many chemicals. Tuf-Stuf alloys will not only 
resist oxidation at elevated temperatures, but will also 
retain a greater portion of their strength and hardness 
at these temperatures than will the copper zinc alloys 
These properties make them ideal in the aircraft indus- 
try for valve seat inserts, spark plug bushings, valve 
guides and propeller hub cones. 


Tuf-Stuf alloys are supplied as forgings, rod or screw 
machine products. As forgings the grain structure can 
be controlled to produce parts that are strongest at 
points of greatest stress and strain. Relatively intricate 
shapes can be forged to closer tolerances than sand cast- 
ings. Where appearance is a factor, a forging may easily 
prove more economical! since a minimum amount of ma 
chining, buffing or polishing is required before finishing 


If you'd like more information about this series of alloys, 
drop me a line or better yet, send me your sample part 
or blueprint and an explanation of its use and we'll be 
glad to submit our recommendations. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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When heai’s on. Few metals match Inco- 


nel nickel-chromium alloy im ots resis- 


tance to high t mperatures In a jet pl ane 


flame tube, Inconel retains stability de- 


spite white heat 


Home front duty. Inconel is widely used 


in the control mechanisms of pop-up toast 


er md other familiar home appliances 


Operating temperatures reach 600°F., so 


working parts tne luding main switch, relay 


und springs are made of Inconel 


Perhaps sooner than you think! 
Automotive engineers predict the 


is not far off when you'll be seeir 


Trucks ... passenger cars . 

all powered by gas turbine 
kngines similar to those i 
craft! 

It’s an exciting prospect. But not 
vet a reality, for certain tech 
problems must still be ironed out. One If you have a problem in which 
of them involves the search for e corrosiol ligh 


or low temperatures 
nomical, heat-resisting alloys. 


must be strong and tough .. . abl ) lets talk it over. One 


stand red heat... and not go to pier re than filtv Inco Nickel 
at sudden changes in temperature iwailable mav have just the 
eners of aircrait engines i nol properties you want W rite 
found ar rs to thetr problen is. The International Nickel Company, 
such co-developed products as 67 Wall St.. New York 5. N.Y 


INCO 


INTERNATIONAL NICKEL 


Nickel Alloys Perform Better, Longer 








SIZE O-3 STARTERS 
Converta-Kits Permit Easy Modification of Basic Starter 


You get MORE .. . more flexibility with Allis- 
Chalmers control. A screwdriver and the proper 
Converta-Kit are all you need to change a basic 
Allis-Chalmers size 0-3 starter into the exact unit 
demanded by your production. Converta-Kits are 
available for push-button, selector switch and elec- 
trical interlock modifications. Starter replacement 
parts—contacts, magnetic coils and overload relays 
—are also available in packaged kits. 





NEW LINE OF SIZE 4-5-6 STARTERS 
Quick Quenching Extends Contact and Chute Life 


Heart of these starters is a new contactor which 
uses a revolutionary principle of arc interruption 
In centering the arc, increased blowout action and 
fast quenching result from a combination of thermal 
®. Strong blowout ection forces orc to convection and magnetic action. Since the arcing 

center time is sharply curtailed, contact and chute life are 
3. Contacts fully open — arc extinguished greatly extended 


1. Arc across contacts as they start to open 





HIGH VOLTAGE STARTERS 


Complete “Line-to-Load” Control and Protection 


Allis-Chalmers Type H starters are built in a wide 
range of ratings for squirrel-cage, wound-rotor and 
synchronous motors for full or reduced voltage 
— reversing or non-reversing — with plugging, dy- 
namic braking and multi-speed features. Built into 
the starter is the type and degree of protection 
dictated by the application 











What is your control problem? 
As manufacturers of a diversified line of industrial 
equipment, Allis-Chalmers has solved thousands of 
control application problems. This specialized ex 
perience is yours when you specify Allis-Chalmers 
control. See your Allis-Chalmers representative or 
write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin 





Converta-Kit is an Allis-Chalmers trademark 
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“AMAZING (818. AURCRAFT-CUN 
MOTOR DELIVERS 


37 HP FOR 1/0 SECONDS/ 


GENERAL ELECTRIC HAS PACKED POWER. PLUS 
INTO THIS AIRCRAFT MOTOR. THIS COMPACT 
400 CYCLE MOTOR OPERATESAN ALL- ELECTRICALLY 
POWERED AIRCRAFT GUN DELIVERING 37 
HORSEPOWER FOR IOC SECOND FIRING INTERVAL 


~-.OR TWO HORSEPOWER PER POUND OF MOTOR! 
SOME UNUSUAL DESIGN FEATURES: couse eoroe 


CONSTRUCTION PERMITS UTILIZATION OF SINGLE 
OR OVAL POWER SOURCES: USE OF NEWLY DEVELOPED 
G-E INSULATION SYSTEM PROTECTS AGAINST 
INTENSE HEAT; AND SPECIAL ROTOR 
. CONFIGURATION PROVIDES HIGH STARTING 
Ce Waele. TORQUE AND HIGH OPERATING EFFICIENCIES. 


THIS SPECIALLY COOLED G-E MOTOR OPERATES WHERE 
DEPENDABILITY CAN MEAN LIFE ITSELF LS 


THIS G-E MOTOR DRIVES A VENTILATOR TO 
EXHAUST WELOING FUMES WHICH CAN PROVE 
DEADLY IN THIS UNDERGROUND CABLE TUNNEL— 
OR IN A SHIPSS HOLD OR ANY ENCLOSED AREA. 
DEPENDABILITY IS IMPERATIVE. DESIGN OF THE 
TOTALLY-ENCLOSED MOTOR (TO GE MOUNTED 

INSIDE BLOWER) POSED THE PROGLEM OF 
DISSIPATING MOTOR HEAT. G-E ENGINEERS 
SOLVED THE PROBLEM BY BUILDING THE MOTOR } 
WITH SPECIAL HEAT- DISSIPATING RIBS. AN 
INTERNAL FAN TRANSFERS HEAT FROM THE 
WINDINGS WHILE THE GLOWER ITSELF BRINGS 
COOLING AIR OVER. THE RIGGED HOUSING. 





AVAILABLE : COMPLETE 


SMALL MOTOR ENGINEERING 


ASSISTANCE FOR YOU 
HERES THE SPECIAL 


mB ATTENTION YOUR SMALL MOTOR 
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AMPLIDYNE-CONTROLLEO 
MECHANICAL ARM HAS FINGERS THAT 


TWIST STEEL OR AHANDOLE AN EGE 

A G-E MULTIPLE AMPLIDYNE SET CONTROLS THE 
MUSCLES OF OMAN, AN OVERHEAD MANIPULATOR 

BVILT BY GENERAL ELECTRIC. O'MAN CAN KNOT 
STEEL GARS, YET DEMONSTRATES A DELICATE TOUCH 

WHEN IT LIFTS AN EGG WITHOUT BREAKING IT. 
O’/MAN |S THE WORLDS LARGEST MECHANICAL ARM 


BUILT TO SUBSTITUTE FOR HUMAN BRAWN IN 
RADIO-ACTIVE AREAS. 


PROBLEMS GET AT G.E. 


YOUR LOCAL G-E APPARATUS 
SALES ENGINEER LEARNS ALL 
ABOUT YoUR MOTOR NEEDS. 


HE CALLS A TEAM OF 

FACTORY ENGINEERS WITH 
YEARS OF MOTOR 
APPLICATION EXPERIENCE. 


AT THEIR DISPOSAL ARE 
G.£4S COMPLETE DEVELOPMENT 
AND TESTING FACILITIES. 


IN SHORT ORDER A SAMPLE 
G-E MOTOR iS READY FOR 
TESTING ON YOUR PRODUCTS. 





A SYSTEM CONSISTING OF G-E DEVELOPED 
AMPLIDOYNES PROVIDES 2070 1 SPEED CONTROL, 
DYNAMIC BRAKING, CURRENT LIMIT OVERLOAD 
PROTECTION, AND ADEQUATE AMPLIFICATION TO 
KEEP CONTROLLER SMALL. 


FOR THIS COMPLETE HELP 


CONTACT YOUR NEARBY G-E 
APPARATUS SALES OFFICE. 


WRITE FOR MORE INFORMATION COVERING G-E EQUIPMENT DESCRIBED 
IN THIS AD TO GENERAL ELECTRIC CO,, SECT 633-3, SCHENECTADY 5,N.¥. 


GENERAL @ E 


LECTRIC 
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Ol & GREASE MA SEALS 


O-RINGS SHIMS 


Product of the world’s largest exclusive 
nufocturer of oi! seals 


s\t hen you need a dependable source of conventional oil seals, 
or engineering help on new seals to meet unique conditions, 
call your National Oil Seal Applications Engineer. He’s a 
specialist in seals, factory trained and a veteran at his bu 
Whether your seals can be shipped from stock, made 

from existing tools, or require new engineering, he'll vive 


you a fast, accurate and realistic answer. 


Your National Applications Engineer is backed by the productive 
capability of four big NMB plants, and 35 years of oil seal 
specialization, Call him while your new design is still 

on the drafting board the best time to specify seals. 


His telephone number and address are listed above. 


NATIONAL MOTOR BEARING CO., INC. 
Plants at Van Wert, Ohio, Redwood City, Downey and Long Beach, Calif. 
General Offices: Redwood City 








“STOCK ANSWER” 
to many a design problem 


ALLEN 
DOWEL 
PINS 


ALLEN DOWEL PINS are being profitably employed 
in a thousand and one ingenious ways beyond their 
conventional applications in tool and die work — as 
economical roller bearings, as axles, precision plugs, 
hinges and wrist pins to name a few. 


If you have an application that will utilize the 
great strength, accuracy and fine finish of Allen 
Dowel Pins, you can save substantially on the cost 
of your product — because you can secure them at 
favorable prices right from your Allen Distributor’s 
stock. 


Check the quick facts at the right and write directly 
to Allen’s Engineering Department for further tech- 
nical information. 





SPECIFICATIONS 


Made from Allenoy heat treated steel! 
62-64, Rockwell C scale; core hardness 
010” to .020” depending on size 


Surface 
§$2-54. ¢ 


Single shear strength 160,000 to 180,000 p.s.i 


Surfaces precision ground to + .0001 


finish of 6 RMS max 

Sizes: Diameters, 4s” to 1”. Lengths 
Two standard oversizes — .0002 for 
mating parts, or .001 for repair work 
oversize. 
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Fact 1 ...no “swiss-cheese” vent holes in the 
solid frame to restrict mounting angles or 
allow liquids or dirt to damage windings. 


Product Engineerins ft 


Westinghouse Offers the Only 
True All-Position Mounting Motor 


. « » one important FACT about the 


new Westinghouse 48-frame fhp motor 


A solid, protective frame plus 22% more oil capacity 
helps make the new Westinghouse 48 frame the only 
true all-position mounting motor. 

By using a straight-through ventilation system— 
which actually boosts cooling ability—the need for 
holes in the frame is eliminated. The rigid protection 
of the solid cover keeps out harmful liquids, dust and 
dirt, no matter what the mounting angle. Gone, too, are 
the bothersome whistle noises of other motor designs. 


A positive oil-return lubrication system protects the 


new Westinghouse motor regardless of mounting posi- 
tion... your assurance of smooth performance for 
longer periods, even at peak loads. 


Don’t expect all these benefits in any other motor. 


The Man With The Facts, your Westinghouse sales 
engineer, has all the information about this new fhp 
motor line. Contact him today. Or write for DB-2801 
It contains complete technical data. Westinghouse Elec- 


tric Corporation, Small Motor Division, Lima, Ohio. 


| 


you can 6 SURE...1¢ iS 


Westinghouse 


Fact 2...up to 40% less space needed 
to stock some sizes. And the motor 
takes less room in your product, too. 


Fact 3... weight savings up to 50%. 
Conserves mounting and housing space 
... lowers material and shipping costs. 


a | 
Foct 4... straight-through ventilation 


assures cooler operation for longer run- 
ning periods, even at peak loads. 
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vomechanisms, electronic 


FLEXLOC MICROSIZE locknuts meet designers’ needs for tiny precision 1 


Design Lighter, More Compact Products 
with New FLextoc Microsize Locknuts 


Standard Microsize Locknuts Permit Design Engineers to Develop and Fasten Smaller Assemblies Safely 


New Fiextoc Microsize locknuts are smaller 
Shoulder Height Across Height and lighter thar 
Corners : , 

+ 000 nominal diameter 
MAX MIN MIN —.003 are used to install them 
flanges can be designed smaller with no loss 
.047 .042 123 .075 in strength or convenience of assembly. 

Microsize FLextocs have all the advantages of larger 
090 FLEXLocs. One-piece, all-metal construction—nothing to put 





regular FLEXLocs of the same 
Wrenches of smaller size 
Mating joints or 





.0635 | .0585 | .141 
0635 | .0585 141 | .090 together, come apart, lose or forget. Use them as lock or stop 
nuts—they stay put anywhere on a threaded member as soon 
068 063 176 1 as the locking threads are fully engaged. Uniform locking 
torques insure accurate preloading. 
.068 063 176 0 inserts to pop out or deteriorate. Moisture, 
temperatures to 250°F won't affect these Microsize FLEXLOCs 
066 210 Just screw them o1 They lock and stay locked. Vibration 
won't shake them loose 

wee 210 For complete information on Microsize FLEXLOCs, con- 
sult your authorized SPS distributor. Or write STANDARD 


PRESSED STEEL Co., Jenkintown 28, Pa. 


There are no nonmetallic 


dryness, oil 


067 210 


.067 
STANDARD PRESSED STEEL CO. 











LE RT 
STANDARD MICROSIZE FLEXLOCs— in sizes ranging from 0-80 FLEXELOC LOCKNUT DIVISION 
a 


either plain or cadmium plated) 


to 4-48 — ar lable in br 


Consult SPS for miniature nuts of other conventional materials JENKINTOWN PENNSYLVANIA 
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AIR CIRCUITS 


RFL UNIT 





AIR SUPPLY 


4-WAY 
2-POSITION 
AIR CONTROL 
VALVE 


Write for FREE “Circuit Rider” booklet. It explains 
the above circuit plus many others. 


how important is the 
RIGHT CIRCUIT ? 


One can't overestimate the importance of a properly 
designed and equipped circuit. Logan-designed circuits 
are operating all over the world. Let Logan engineers 
help you design the circuit to meet your production 
requirements. For a dependable ONE-SOURCE supplier 
of air and hydraulic equipment . . . specify Logan. 


LOGANSQUARE 
CYLINDER 


LOGANSPORT MACHINE CO., INC. 
812 CENTER AVENUE, LOGANSPORT, INDIANA 


Please Send Copy of Catalog: 

100-1 AIR CYLINDERS 200-1 HYD. POWER UNITS 
100-2 MILL-TYPE AIR CYLINDERS 200-2 ROTOCAST HYD. CYLS 
100-3 AIR-DRAULIC CYLINDERS 200-3 750 SERIES HYD. CYLS 
100-4 AIR VALVES 

100-5 LOGANSQUARE CYLS 
100-5-1 ULTRAMATION CYLS 
51 PRESSES 

FACTS OF LIFE 


VALVES 


62 SURE-FLOW PUMPS 


Your dependable SINGLE SOURCE 
_ A for all air and hydraulic equipment 
MEMBER 


Natl. Mach. Tool 

Builders’ Assn.; 

Natl. Fluid Power 
Assn 


TO: 


NAME 
COMPANY 
ADDRESS 
PROPERLY DESIGNED - PROPERLY EQUIPPED BY LOGAN 


(See ee eo oe ee ee eee eee 
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PowenGar ‘“Timing®” Belt 





“Invention 
of High Order...”’ 


savs The Franklin Institute 


“For invention of high order and for particularly meritorious improvements 
and developments in machines and mechanical processes.” 

Chese are The Franklin Institute’s words in awarding its 1955 Longstreth Medal 
to the inventor of U. S. PowerGrip “Timing” Belts—the outstanding contribution 
to power transmission of the decade. 


It’s easy to understand why PowerGr ip received this great award. By providing 
. The Franklin Insti- 

near-100% efficiency in positive, non-slip, split-second timing, it has become stand tute, founded in 
4 = Phila. in 1824, is one 

ard equipment on a wide variety of machines and appliances. The list grows daily of the oldest and 

‘ most renowned sci-} 
U.S. PowerGrip Timing Belts—and descriptive literature — are obtainable from entific institutions 

" Presve aa : : its awards are made 

factory-trained engineers at any of the 28 strategically located “U.S.” District Sales only after exhaustive 


. , of contrib 
Offices or by contacting us at Rockefeller Center, New York 20, N.Y. any 4 ine. 


Mechanical Goods Division 


United States Rubber 











Spring steel within this range... 
FOR THE MOST EXACTING NEEDS KNOWN TODAY! 


@ That this is the age of specialization is certainly 
true in the use of steels. And in this regard Athenia 
Steel customers benefit especially by two not-too- 
common factors. First, by extreme control of quality 
and uniformity, unsurpassed, seldom equalled any- 
where! Secondly, by painstaking technical service to 
determine or develop precisely the right steel for any 
special need. 


Here at Athenia we concentrate on cold rolled high 


carbon flat steels, custom made of .45 carbon and 


higher, in widths from .015” to 16”’ and thicknesses 
from .001” to .065’’. Full range of finishes and tem 
pers. We also produce special narrow width stain 
less, and the new super-tough, corrosion resistant 


spring material, Nilcor* 

For a new and profitable experience in service and 
in steel controlled precisely to your needs 

try us! 


NATIONAL-STANDARD COMPANY + WNILES, MICHIGAN 


Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION «+ CLIFTON, WN. J. 
Fiat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 
Industrial Wire Cloth 


\ >) 


NATIONAL- 
STANDARD 


> 
Ceo Pa ny 


WAGNER LITHO MACHINERY «+ JERSEY CITY, WL) 


Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS 


Round and Shaped Steel Wire, Small Sizes 





JACK & HEINTZ SOLVES 


TORQUE PROBLEM FOR 


ELECTRO-WAY DISPOSERS 


HERE'S THE PROBLEM: 





National Rubber Machinery Company 

of Akron needed a special motor to meet 

the performance and design requirements 

of the efficient garbage disposer they 
manufacture for The Electro- Way Corporation 
of Los Angeles. The motor had to provide 

the necessary torque for grinding anything 
from a potato peeling to a ham bone or 
artichoke, without stalling. It had to start 
instantly, even when the disposer was jammed 
full of waste. Finally, the motor had to aii 
give trouble-free service without overheating 


in the smartly styled, modern housing. 


HERE'S THE SOLUTION: 


A Jack & Heintz Customized Motor 
provides the answers to all these problems, 
ot ao cost that keeps the sales price aeagens Gast 
competitive. A “4-hp, capacitor-start, ASSEMBLY 
single-phase motor, with special winding, 

handles all the varying torque conditions of 

this kind of service. The end bell is 

specially designed to provide maximum 

gir openings for ventilation. All 

electrical components are built for 

efficient operation under the 

higher temperatures encountered 


In this type of service. ENDO BELL 


DESIGN YOUR PRODUCT TO DO 
A JOB ...NOT TO FIT A MOTOR 


Avoid those “standard” motor compromises in your 





product through an engineering philosophy that's 
geared to solve your special needs. Design your 
product to do a job ...nof to fit a motor! Send for 
our free booklet, When to Specify Special Motors. 
Write Jack & Heintz, Inc., 17627 Broadway, 
Cleveland 1, Ohio. 


(© 1966 by Jack & Heints, ino 


CUSTOMIZED 








No. 3 in a series 





This high-temperature, radiant- 
heated drying drum is used for drying 
printed fabrics or for heat-setting 
synthetic coatings onto fabrics. Par- 
ticularly interesting is the way in 
which it combines a Fenwal unit and 
quick cooling features to secure the 
close temperature control necessary 
to prevent scorching the fabric in 
case of shut-downs 

The drum is usually operated at a 
surface temperature of 350° to 450°F, 
but can maintain temperatures up to 
700°F, as required. The revolving 
drum surface is heated by a combina- 
tion of infra-red rays and convection 
from a refractory trough heated to in- 
candescence (about 2400°F) by a gas- 
air manifold burner. 





| 





Drum temperature is controlled by 
a Fenwal Series 540 Indicating Tem- 
perature Controller. As shown in the 
diagram, this is connected by a capil- 
lary tube to the temperature-sensing 
bulb, located close to the interior sur- 
face of the drum. The trough and 
manifold are stationary along the axis 
of the drum. Flame is played along 
the surface of the trough by a series 
of jet nozzles, burning a mixture of 
air and natural or manufactured gas. 
To aid in preventing scorching the 
product, materials used for the drum 
and heater system are of lowest 
practical heat capacity. The drum 
surface is of 16-gauge steel, which 
assures a low heat content. 

Also, the combustion air supply 
doubles as a coolant for the drum. 
The air stream is not tied in with the 
temperature control system and con- 
tinues to flow after the gas is shut 
off. Thus, it quickly cools the heater 


trough and blows the heated air 

of the drum. This, plus the low heat 
capacity of the drum surface, pro- 
vides the required safeguard against 
scorching the product during sudder 
shut-downs. 














Control Within % of 1% 

When the operator sets this Fenwal 
Series 540 Controller to the required 
processing temperature, he knows 
that temperature will be maintained 

on the button! Heat input is con- 
trolled by the Fenwal unit, actuating 
a solenoid valve in the supply line 
The gas, maintained at atmospheric 
pressure by a diaphragm regulator, 
is drawn into a proportioning mixer 
valve under negative pressure cre- 
ated by the air stream. The air sup- 
ply, maintained at approximately one 
psi, reaches the mixer through a 
separate supply line. 

W ith the Series 540 Control on guard 
over the heating system, the manufac- 





CONTROLS TEMPERATURES . . . PRECISELY 


Controlling A Radiant-Heat Drying Drum 


Range Fe) { 


A Versatile Instrument 
ctesieaat call 





nrocessing 
proce n¢g 


Your Own Applications 
different 


ik 
pes ol Fenwa temperature contro 


For 
Investigate the many 
Jt } atu 
and detection devices. Besides the 
Series 540 described here, these 
nclude standard THERMOSWITCH 
inits, Midgets, Miniatures, etc. Send 
Catalog No. 500 
Remember that Fenwal’s engineering 
staff is always ready to help 


ontrol proble m. 


the coupon ior ne 


you solve 





what are 
your bearing 
requirements ? 


A different demand ... or set of demands... is made of bearings in every 
different product. Chief considerations may be: minimum noise level . . . 
corrosion resistance ... low unit cost... wear resistance to oscillating or 
sliding motion . .. operation in presence of moisture . . . or others. When 
considering a sintered metal bearing for your product, it is essential that 
you obtain the correct alloy. The wide range of GRAMIX alloys, together 
with the long experience of our engineering staff in working with bearing 
applications, assures you of getting the best possible bearing for your 


product. 


THERE IS A GRAMIX 


(A PRODUCT OF POWDER METALLURGY) 


FOR YOUR 





Certainly, there is such a thing as a “general purpose” 
sintered bearing alloy ... GRAMIX Grade 81 fills this role, 
and does it well. But there are also applications that demand 
special alloys, designed to do a specific job better. There is 
a wide range of GRAMIX alloys to meet every individual 
design consideration. Properties of these alloys vary widely: 
tensile strengths range from 8,600 psi to 25,000 psi... 
elongations from 1% to 10%! Operating characteristics 
also vary. For example, under conditions where there is 
minimum lubrication, GRAMIX Grade 183 (copper, tin, 
lead, nickel) is recommended. For heavy duty operation in 
a surplus of oil, GRAMIX Grade 307 (copper, tin, lead, 
carbon) is preferred. These few facts convey an idea of the 
wide design range of GRAMIX alloys. There is one that 


exactly fits your product... 





THE UNITED STATES 





BEARING ALLOY 
DESIGN REQUIREMENTS 


ENGINEERING BULLETIN No. 18 


A NEW GRAMIX ENGINEERING BULLETIN TO HELP THE 
PRODUCT DESIGNER IN SPECIFYING SINTERED BEARINGS 





Product engineers who specify bearing materials will 
find Engineering Bulletin No. 18 of great help. It presents 
in concise form much of the knowledge we have accumu- 
lated since 1924, when GRAMIX was first produced. 


Design requirements, metallurgical considerations, and 


GRAMIX. alloy selection are all discussed. A table of data on 
is E A R | N G S GRAMIX alloy composition and physical characteristics 


such as density, tensile strength, elongation, and radial 
crushing strength is included. The section devoted to 
selecting the right GRAMIX alloy to fit greatly differing 


product requirements is an ideally simplified guide to 








soles aeisiiasde <aletatdinin bint acenl- ‘otaa ta iaee this complex subject. Write for your copy of Engineering 
slices ee Bulletin No. 18 today. 
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Positive power 


transmission with 
constant angular velocity 





made possible by 


the original 


These photos, taken from Pope’s* own 


44 ad e 44 

iming’ 
Belt dri 

literature, show clearly how Gilmer “Timing” 

Belts are used to drive both spindles and 


. . 7 
in New POPE Super-Precision table mechanism of this new precision 

° ‘ machine. 
Boring Machine The table mechanism, containing neither 
cams, change gears nor linkages, is under full 
automatic electrical control. A reversible, 
variable-speed D.C. motor provides 
infinitely-variable feed and traverse rates, 
making it as flexible as any hydraulic system. 
The non-slip “Timing” Belt drive makes it 
possible to maintain a precise relationship 
between motor speed and mechanism. 





Another Gilmer “Timing” Belt drives both 
boring spindles at a constant angular velocity 
—a most important consideration on any 
metal cutting or grinding operation requiring 
a high degree of precision or surface finish. 


The “Timing” Belt’s teeth mesh with 
axially-cut grooves in the “Timing” Belt 
pulleys, providing positive grip even when 
the pulleys are small and the wrap-around 
or arc of contact is quite limited, as in these 
two drives. It is not necessary to maintain 
high initial tension, involving frequent 
take-up and excessive bearing loads. 


Gilmer “Timing” Belts and pulleys are 
available in stock sizes, or may be made to 
order for O.E.M. needs. Consult your local 
NYB&P distributor if you are looking for a 
positive power transmission drive that is light, 
strong, compact, and requires no lubrication! 


*Pope Machinery Corporation, Haverhill, Mass. 
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New DynAC stops motors 
instantly... without a ripple! 


Here’s dramatic proof of the smooth, controlled 
braking action of the new Westinghouse DYNAC nse. 
braking controller. Motor stopped instantly—without Because it’s completely electrical, DY NAC requir 
disturbing the water in the glass goblet. “Grab- no mechanical apparatus or motor linkag« 
bing” or jerky stops are eliminated with DYNAC fies 
braking. 


money—on: (1) pr 


and spoilage, and (3) main xper 


itsimpu 
maintenance. And it comes in one compact, 
spacesaving enclosure. Get the facts on DYNAC 


Wherever rapid and/or controlled stopping is re- many cost-cutting applications—with 


quired, DY NAC can not only contribute an important standard induction motor. Use 
safety factor, but it can save you headaches—and for more information on DYNAC. 


WESTINGHOUSE ELECTRIC CORPORATION 
P.O. Box 868, Pittsburgh 30, Pa 


you Caw BE SURE... iF iTS 


Please send me descriptive bulletins 15-¢ 


Westinghouse #3 | 


Name 
Company 
Address 


City 





THOSE WHO Cull MACHINES 


The completeness of Square D's pushbutton line makes 
a lot of sense to machine builders. Since any operator 
can be used with any contact block, every conceivable 
combination can be obtained with a minimum stock of 
packaged units. Another thing they like...the customer's 
enthusiastic approval of Square D control on the equip- 
ment they buy. 


OIL-TIGHT OPERATORS 


MOMENTARY MUSHROOM BUTTON COIN OPERATED SELECTOR 
CONTACT Guarded 1%” or 24”. Momentary SELECTOR SWITCH switch Available in same 


button in 7 colors contact. 7 different colors 2 or 3 position with 4 selection as standard type 
different cams 


SELECTOR 

KEY PUSHBUTTON com- 

OPERATED bines selector 

SELECTOR SWITCH switch and push- ATTACHMENT Latch = papiock MAINTAINED 

Discourages unau- button. 2 or 3 posi- type. For momen- ,TtaCHMENTCov- CONTACT ATTACH- 

thorized operation tion in red or black Lar co osition er type. Prevents MENT Used with two 
cks “off” position. depressing button operators and one 

contact block 


a”, 
SELECTOR . 
SWITCH LOCK- 
< our Permits NEOPRENE CAP for 
fl 


PADLOCK 


switch to be momentary contact 


locked in any WOBBLE STICK OPERATOR for button. Prevents 
one of three momentary pushbutton operator liquids, dust and grit 


positions. Ideal for emergency stop with from working into 
pendant station. pushbutton operator 


NOW..-EC&M proDucts ARE A PART OF THE SQUARE D LINE! 





AND THOSE WHO Zu THEM 


Performance and long life rank high with the 
men who buy and maintain the machines. 
Square D pushbuttons, designed to JIC and 
NMTBA standards, have been proven by severe 
tests involving millions of operations. They 
offer still other features...generous wiring 
space and exclusive ‘Slide and Swing” enclo- 
sure covers for easier, faster installations when 
machine operations are changed. 


CONTACT BLOCKS and PILOT LIGHTS 


Single Pole N O Duplex N.O Tandem Operation Duplex N.O. and 
and N.C. Contacts and N.C. Contacts N.C. Contacts with extended stems lor 
combination with another block 


Duplex N.O. and 

N.C. Contacts with PILOT LIGHT. Generous 

} one N.O. circuit illumination and wide-angle visi 
closing ahead of the i bility. Greatly reduced filament 
other. Designed for 2 burn-outs. No loosening of lamr 
2-speedorsequence * under vibration Six colors—red 
operations. amber, green, blue white, clear 


c+ 


ANY OPERATOR WITH ANY CONTACT BLOCK 


ENCLOSURES AVAILABLE FOR 1} TO 16 UNITS 














Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma 
terials, shown in dumping position. INSET: “‘Dacron” is the reinforcement in the V-belts on 
the 13-inch, 2-groove drive—increasing delivered horsepower, efficiency of hydraulic pump 


How the Dempster-Dumpster’s V-belt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


The lifting and steering power of the Dempster-Dumpster g« 





erates from a single hydraulic pump driven by V-belts. To i 


sure dependable, slip free operation and positive starting 6 REASONS FOR USING PREMIUM 


this important spot, Dempster Brothers, Inc., switched to pr: 
mium V-belts reinforced with Du Pont “Dacron’’* polyester V-BELTS REINFORCED WITH “DACRON” 
fiber. During the six years since the change, the belts have been 
proving thei superiority on hundreds of Dempster-Dumpsters © Tronemit up to 40%, more horse- 
in use throughout the country 

Slippage and stretching have been sharply reduced by the —" 
40°), greater strength of belts made with Du Pont ‘“‘Dacron e Withstand greater shock 
Two premium V-belts now do the work formerly handled by 
three standard belts. The belts remain stable deliver more 
horsepower from the pump. And the ability of these belts to e Longer flex life. 
withstand greater shock loading assures fewer replacements 
more efficient, trouble-free operation e Cut downtime. 


loading. 


In designing your next drive, investigate the advantages of 
premium V-belts made with “‘Dacron’’. They combine the 
unique properties of the ‘““Dacron”’ yarn made by Du Pont and 
the highest skills of the leading V-belt manufacturers. For a 
list of manufacturers using ‘“‘Dacron’’ in premium V-belts, write 
to E. 1. du Pont de Nemours & Co. (Inc.), Textile Fibers Dept 
Wilmington 98, Delaware. Premium V-belts shown in abov« 
photo were manufactured by the U.S. Rubber Company. 


e Low stretch. 


* Require less 
maintenance. 





‘*‘Dacron”" in V-Be/ts 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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High efficiency—low cost 


STANDARD-SIZED ROLLED-THREAD 


Oe 


WD 


Wee Wee 


Welly 


rh 


; 


Wy't 


Provide 4 times more efficiency than conventional 
screws—and require only 1/4 of the power. 
Reduce size, weight, cost of entire unit. 


We 


ity ee " no 





Here's great news for every manufacturer who 
uses Acme screws or hydraulic actuators in his ROLLED-THREAD SAGINAW b/b SCREWS ARE NOW AVAIL 
product! Saginaw now offers Rolled-Thread ABLE IN THESE STANDARD SIZES AND ANY SCREW LENGTH 
Saginaw b/b Screws in standard sizes at amazingly Boll Circle 


. Diameter Bal! Size leed 
low mass-production cost. 
375 4 : 


In many applications this new rolled-thread type 631 125 
will prov ide completely adequate performance at 1.000 

a fraction of the cost of machined-thread units. 1.171 28125 
1.500 

2.250 

3.000 


GIVE YOUR PRODUCTS THESE PERFORMANCE 
ADVANTAGES AT NO INCREASE IN COST — 


At least 90% efficiency guaranteed—compared 
with 15°) to 20% efficiency of Acme screws. 
j . ROLLED-THREAD SAGI! AW b/b SCREWS ARE ALREADY BEING 
Requires less than 1/3 as much torque as SUCCESSFULLY USED IN THESE TYPICAL APPLICATIONS 


Acme screws for same amount of lineal output. 
e Automatic Garage © Circuit Breakers 


Saves substantially on cost, size and weight Doors ® Convertible Top Lifts 


of motors, gear boxes and auxiliary equipment. Automobile Sect © Die Table Positioners 


Far less wear—less maintenance—longer life. Adjusters and Window Drill Presses 


> Penstel sti ee ae - Lifts Marine Steering 
recision positioning ree P ay can vir- Borber Chairs 


tually eliminated where necessary. Geors 


: 
\ Fire cl eeere em 


Kil Hil Ki f 


i 


Bumper Jacks e Welding Machines 
Operates dependably with or without lubri- 


cation at temperatures from —75° F. to +275° | SEND FOR FREE DATA BOOK- 


Saginaw Steering Gear Divisior 
Ball Bearing Screw and Spline Operation, Dept. 7J 


. oy r S General Motors Corporation, Saginaw, Michigan 
—_ 


new Rolled 


nd J Please send detailed data on your 
ne 
(i LA Saal Thread Saginaw b/b Screws. | am interested in their 
\ aa ELE seen 
: dl 
KS S c oe ee eS » ile Name — Title 
TT 
RRR RN tM 


Firm 


' 


iy! 


Address 
New stondord Saginaw boll-nut con be furnished threaded or with 
fionge or trunnion-type odoptors for ecsy application to almost any unit City State 
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II nn pr erm came 


You can make it better 


WORLD'S TALLEST MAN-MADE STRUCTURE. 100 


ft. higher than the antenna atop the Empirs 
State Building, the 1572 ft. television tower 
a of Station KWTA in Oklahoma City dramat 
ically illustrates the advantages obtainable 
with USS Man-TEN Steel in structures where 
both great strength and light weight are im 
perative 
USS Man-TEN Steel supplies the needed 
strength in the intermediate sections of the 
tower, 1050 ft. in all, where maximum diam 
eter mild rolled steel rounds were simply not 
strong enough to carry the load of the tower: 
above 
In the topmost bays, mild steel although 
strong enough was replaced by lighter, smaller 
sections of USS MAN-TEN Steel to provide 
greater or equal strength while at the sam: 
time reducing wind resistance so that the 
structure will be safe in winds up to 150 mph 





plates and canopy guard of this 34-ton Rear 
Dump built by Euclid Division, General 
Motors Corporation, Cleveland, O., USS Tri 
TEN Steel provides 50% greater strength 
60% greater toughness and three times the 
resistance to atmospheric corrosion of struc 
tural carbon steel. And what is of particular 
importance in equipment like this, that must 
be able to operate all year around, is TRI-TEN 
Steel's ability to withstand the shock and im 
pact of heavy, high speed loading even at 
sub-zero temperatures 











with USS High Strength Steels 


Ix USS Hicu SrrenctH STs s, design engineers have 
at their command three service-tested steels that will 
permit them to materially increase the efficiency and 
economy of machinery, equipment and structures at 
little or no increase in first cost . . . and frequently, at a 
saving. 

All three of these famous “steels that do more” 
USS Cor-Ten, USS Man-Ten and USS Tri-TEen 
have a 50% higher yield point than ordinary carbon 
steel. All have better corrosion resistance and offer 
greater resistance to wear, fatigue and impact. Each, 
however, has specific superior properties that should be 
considered in determining its selection. 

USS Cor-TEn Steel, for example, is distinguished by 
its superior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel. USS MAN-TEN Steel is in- 
tended for weight reduction by means of greater strength 
in moderate forming applications, with enhanced resist- 


“ 


HARD-WORKING FARM EQUIPMENT lasts longer, is more de 
pendable when built with USS°Cor-Ten Steel. Here used 
in the main axle and tractor hitch frame of the famous John 
Deere No. 12-A Combine, USS Cor-TEn Steel gives these 
vital parts maximum strength, maximum toughness with no 
increase in weight and at the same time ensures high fatigue 
resistance—50% greater than that of plain carbon steel 
Racking and twisting strains that could easily cause a break 
down are safely absorbed by Cor-TEN Steel's high endurance 
limit—and the equipment stays on the job 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL EXPORT COMPANY. HEW YORE 


1956 


ance to abrasion and atmospheric corrosion. USS Tri 
TEN Steel’s outstanding characteristics are excellent 
weldability and resistance to shock at low temperatures 

Used singly or in combination, these steels can ad 
vantageously replace carbon steel to increase the 
strength and durability of vital parts without increasing 
their weight. Or when the use of thinner sections is feas 
ible, they can (1) reduce equipment weight without re 
ducing its strength, or (2) increase the size and capacity 
of equipment without increasing total weight or the 
power required to move it 

om 2 . 

You will find our 174-page “Design Manual for High 
Strength Steels” extremely useful in applying the bene 
fits of these steels to your product. Send for free copy 
simply write on your company letterhead to United 
States Steel Corporation, Room 5319, 525 William Penn 
Place, Pittsburgh 30, Pa 


STRENGTH AND TOUGHNESS are prime requisites in boom 


boats like this. Used by logging firms to buck logs in the saw 
mill pond to the log haul-up, these busy little vessels receive 
very rough treatment, are frequently squashed between the 
huge logs they handle. To ensure all the strength possible in 
the hull, sides and bottom are plated with Cor-TENn Steel, 
welded both inside and out. Cor-TEN Steel's greater abrasion 
resistance and its high resistance to corrosion also play an 
important part in prolonging life. (Built by the Ilwaco Boa 
Works, Ilwaco, Wash.) 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
WATIONAL TUBE DIVISION, PITTSBURGH 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


B USS HIGH STRENGTH STEELS 


USS MAN-TEN . 
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USS COR-TEN . USS TRi-T 





NTROL FLUID FLOW 


oo 


with Micromet 


e 


WS 


For AIR, OIL and WATER operation to 250 p.s. i. 
SIZES Yi". ¥y". Ya". ¥," 
TEMPERATURES to 250°F 


a Hanna Flo-Set Valves are used to control cylinder piston speeds 

and operating speeds of many types of fluid actuated mech- 
anisms. They are able to handle air, oil, water and many gases. 
When used with cylinders, these valves permit independent adjust- 
ments of forward and return piston speeds. The diagram at the 
right shows a typical circuit. Flo-Set Valves make the operation 
of air cylinders smoother and make cushioned cylinders more 
effective by building up essential back pressure. 


Fluids pass unobstructed in the direction of the arrow on Hanna 
Flo-Set Valves. In the opposite direction, flow can be controlled 
from zero to full pipe capacity. One valve can be set to an infinite 
number of controlled flow positions. Once set, the position can be 
held by means of a locking collar. Established flow positions can 
be reset by using the micrometer graduations which accurately 
measure flow as a percent of full pipe capacity. 


One revolution of the aluminum valve body will change the 
flow rate from zero to full capacity. No tools are necessary! In 
addition to the standard \%", %", 4%” and %” sizes, there is a 
4%" Jr. model, without micrometer graduations or locking collar, 
for light piping and tubing. 


Typical Cylinder Circuit Using Hanna 
Flo-Set Speed Control Valves 


Hanna engineers will gladly recommend 
circuits to help you with your applications. 


Hanno Air 


Cylinder 2 
Piston 











L 





Hanna Flo-Set ~~ 


Valves (two) 
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Unitite Valve 


Consult your classified tele- 
phone directory or Thomas’ 
Register for your nearest Hanna 
representative. Write for Hanna 
Valve Catalog 254 and Flo-Set 
Valve Bulletin 253A. 


Hanna Seen oeriag Works 


1763 Elston Avenue 


Chicago 22, Illinois 
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RE INSULATION? 


silicone rubber 
retains 
dielectric 
strength 
at elevated temperatures 


Need high-temperature insulation? General Electric silicone GeE silicone 
rubber insulation maintains exceptional stability under heat 
For example, it’s ideal for wire and cable where overloads o1 
space limitations dictate a heat-resistant dielectric. Cables 
have been redesigned with it to carry nearly twice the current 

with no increase in size. G-E silicone rubber makes Class H 
insulation possible—and greatly improves Class B 

Where can YOU use G-E silicone rubber? 

There’s a kind for almost every requirement, classified accord 
ing to dominant property for easy selection and specification 
For example: Class 300 offers the best recovery after compres 
sion of any known rubber! Class 500 provides flexibility a/ 
150 F below zero! Which class is best for you? 


For more details on G-E silicone rubber 


see vour Sweet's Product Des gn File 


we 


SILICONE PRODUCTS DEPARTMENT 
GENERAL ELECTRIC COMPANY 
Send today fora NEW, REVISED 


BO) 
LIGHTNING SELECTOR”! = : 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Constant, heavy loads as produced by this high-capacity belt conveyor 
call for life-long alignment as built into Link-Belt roller bearing blocks 


Husky bearings In 
husky housings 


--the choice for industry’s big loads and toughest applications 


RING On your sudden loads and 
B impacts, shaft deflection and 
misalignment. A heavy-duty, high- 
capacity Link-Belt self-aligning roller 
bearing takes such punishment in 
stride . . . adjusts immediately in all 
directions . . . delivers a high load at 
relatively moderate cost. 

This simple, economical, easy-to- 
install “package” incorporates the 
popular Link-Belt self-aligning roller 
bearing in a durable cast iron hous- 
ing with provision for lubrication. 
It’s completely sealed to prevent en- 
trance of dirt or loss of lubricant. 
The self-aligning roller bearings have 


internationally standardized bound- 
ary dimensions and are available 
everywhere 

For all your bearing needs, look 
to industry’s most complete line of 
vall and roller bearing blocks. At 
any of 40 Link-Belt offices, you can 
get a copy ol data Book 2550 


LINKi©}BELT 


Ball and Roller Bearings 


SELF-ALIGNING ROLLER BEARING is self- 
contained and adjusted at the factory, 
needs no shims or alignment rings at 
installation. Design assures free rolling 
under all conditions. 


TWO-PIECE HOUSING facilitates installa- 
tion, inspection and disassembly. Both 
base and cap are machined as a unit for 
perfect match. The cap is doweled to the 
base for proper positioning. 


r 


CHOICE OF SEALS. Left, contact-type felt 
seals for grease lubrication and dirty con- 
ditions—right, spiral labyrinth steel seals 
for oil or grease lubrication and heat 
conditions. 


Series 6800, 6900, 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There 

Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in 

All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, 
Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World 


7800, 7900 roller 
bearing blocks 
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In the J fe 
John Bean ROTOMIST: »oeee» WEBSTER 


Hydraulic Motors 


for remote power 


e Maximum effectiveness of 
this John Bean ‘‘ROTOMIST 
shade tree sprayer depends, in 
large part, on the instant re 
nse of its hydraulically o; 


Sr 
t 
Yr 


erated turntable. This turntable 
must be able to rotate 360 
either direction 

To assure maximum speed of response, the hy 
draulic circuit governing the operation of this 
turntable is equipped with WEBSTER’s Model 
MHES Hydraulic Motor 

Whether your particular requirement for 
hydraulic pump or motor is speed of responss 
shock resistance dependable performance oO! 
compactness for installation in a crowded are 
WEBSTER has the answer. And WEBSTER gives 
you the widest possible selection—over 100 
models of gear-type pumps ranging in capacities 
from 1/5 to 30 gpm, for pressures up to 1500 psi 
and speeds to 3600 rpm, and hydraulic motors 
up to 20 hp at 2000 rpm 

Their quality construction features and mod 
erate price make a combination which will 
pleasantly surprise yo 


OIL HYDRAULICS DIVISION 


——_—__, 


WEBSTER V7) ELECTRIC 


RACINE WISCONSIN 





FREE 12-PAGE CATALOG 


WEBSTER ELECTRIC COMPANY 
Racine, Wisconsin 


Please forward a 
_— 

Title 

Company 


Street 





City, Zone & State 








Methyl — 
Styrene 
Molding 
Compounds 


*Trademark 


Announcing New Thermoplastic 


Molding Compounds... CYMAC 


—hased on Vethylstyrene Monomer 


NOW AVAILABLE-—two compounds so heat resistant 
that products molded from them show no distortion 
after repeated, extended immersion in boiling water. 


1. CYMAC 400 Polymethylstyrene — offers unusual 
heat resistance plus all the desirable properties of poly- 
styrene, including excellent electrical properties, clarity. 
luster, and unlimited range of transparent and opaque 


colors. 
2. CYMAC 201 Methylstyrene-Acrylonitrile Copoly- 
mer—offers better toughness, chemical and craze resist- 


ance than CYMAC 400—plus heat resistance, clarity, 


luster, and wide color range. 


Both of these new molding compounds provide the 
added value of remarkable heat resistance at costs no 


greater than competitive materials. 


These new methylstyrene thermoplastics are made pos- 
sible by revolutionary new processes developed by 
Cyanamid. They will help you upgrade existing molded 
products, and find new applications in consumer and 
industrial fields. 


Turn opportunity into reality NOW. Write or call 


today for complete information and samples. 


CYANANID 


AMERICAN CYANAMID COMPANY 


PLASTICS AND RESINS DIVISION 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


For business machine 


For radio cabinets 


~~ ae i 
- = For refrigerator parts 
—_——— 


housings and parts 


we 
8 
| 


For fan blades 
For battery cases 


For pen barrels 


pa | 
FE 


’ 
SS — 


7] 


and hundreds of other products 


For wall tiles 





How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or [OXSUUXG0030% 
guarding electrical apparatus — Mosinee ix ;— 
specially developed papers help do the 

job better. 


N these at d hund ed 





sulation, fabricatic 


packaging Mosinee { 


In retting optumun 


and ¢ xpense 


It will pay you to find out hi 


{ey 


cooperate with industry to « 


Current application 


Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
information. A high rate of moisture absorptior 
two of th 
lized paper. In addition, this | 


Savings i 


with wet 


INSULATION 


Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
tems. The process of making these papers flame-resistant 
was developed by Mosit techi ins. This pro 

f may h Ip you solve a product 


LJ 


MOSINEE PAPER MILLS COMPANY 
DEPT. PE © MOSINEE, WISCONSIN 


Special analysis Mosinee papers improve 
performance of electrical components. |) 
] } ] ] 


7) 
) 2 ° electr nsulation papers must | osely eas 
[ ee f f troll 1 to provide a on ash al d hlorid mtent 
L) ) They are used extensively as layer insulation between 
wag ce turns of field coils and in transformer from 


Specialists in industrial paper technology — the smallest to one of world’s largest. Ask about 
makes fibers work for industry. Mosinee papers for your electrical requirements 
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quality and quantity 


Today, there's only one bes? way to order “O” Rings, and get 
true compression—molded quality, mass-produced, 

delivered in a hurry, in quantities to satisfy anyone's needs! 
LINEAR, with an exclusive high-speed process, produces 
ROTO-MOLDED “O” Rings with precise tolerances, 

absolute uniformity, flash-free surface and pre-stretched grain 
structure—at prices that command consideration. 

Regardless of the compound used, the ROTO-MOLDING process 
with its scientific cure control, produces “O” Rings 

of improved physicals. 

LINEAR ROTO-MOLDED perfect circle ““O" Rings are produced in a 
variety of standard sizes and materials, plus special types and sizes 
for specific applications. 


PERFECTLY ENGINEERED PACKINGS 


LINEA 


LINEA STATE ROAD & LEVICK ST., PHILA. 35, PA 








Base mounted, Base mounted, 
vertical horizontal 


Close-coupled, 
vertically mounted 


Close-coupled, 
horizontally mounted 


Tonk wall mounted 


Makes Easier Designing for You 


OU CAN SOLVE MANY DIFFICULT ARRANGE- 

MENT problems easily by standardizing 
on Allis-Chalmers pumps. You get a sin- 
gle set of operating characteristics in four 
different models which can be installed six 
different ways. 


Choose the pump for exactly the perform- 
ance characteristics you need; then use the 
drive and mounting method best suited to 


For literature on Allis-Chalmers 
FHP pumps, ask for bulletins 
52B7529 and 52B6691 .. . Elec- 
trifugal pumps, Bulletin 52B6083 
. . . Vertically Mounted pumps, 
Bulletin 52B6975. Write Allis- 
Chalmers, Milwaukee 1, Wisconsin. 








your application. Design problems are sim- 
plified . . . designing costs and time reduced. 


Engineering Assistance 
Your Allis-Chalmers representative is an ex- 
perienced, highly qualified specialist who will 
give you full cooperation every step of the 
way from drawing board to finished product. 
Sometimes he can make valuable suggestions 
which will result in a simpler, more effective 
product. Next time you have a pump prob- 
lem, call your Allis-Chalmers District Office or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 


A-4599 


Electrifugol is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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Submerged mounted 


INTRODUCING 
GRAPH-AIR... 


a tougher, more versatile graphitic tool steel 


that air-hardens at 


temperatures 200° to 300° lower with less distortion! 


O facilities for oil-quenching—or other 

relatively costly heat treating processes? 
Need a finer air-hardening tool steel? Then 
specify Graph-Air, newest steel resulting 
from the Timken Company's pioneering in 
fine alloy steels. Latest addition to our line 
of quality graphitic tool steels! 

Graph-Air tool steel air-hardens at temper- 
atures of 1450°F to 1550°F—200° to 300° 
lower than most other air-hardening tool 
steels. And because Graph-Air és air-hardened, 
there’s less distortion, easier heat treating 
control, less decarburizing. As a result, 
Graph-Air can be made into more intricate 
sections, Graph-Air is a tough air-hardening 
steel, too—made to order for such demanding 
applications as blanking dies, or any tool 
steel part which must take hard abuse. 

Besides all the advantages of air-hardening 
—economy, less drastic reactions to quench- 


ing, less tendency to scale—Graph-Air offers 
greater wear, machinability and stability. Like 
Graph-Mo, Graph-Air will outwear other 
tool steels, because of the uniform diamond- 
hard carbides in its structure. And Graph-Air 
machines 30% faster. The free graphite in its 
structure acts as a built-in lubricant. And 
Graph-Air stays accurate longer, is fully as 
stable as other Timken Company graphitic 
tool steels, which are the most stable tool 
steels made! 

Growing out of the Timken Company met- 
allurgists’ long experience with fine steel 
making, Graph-Air—the new graphitic tool 
steel that can be air-hardened at ow temper- 
atures—will be available in both solid and 
hollow bar sizes. For more information, write: 
The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO”, 


Fin 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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HALF WAVE FULL WAVE 


v 


1/50-1/20 1/3-1/2 hp 1/4-1/3-1/2 hp 
1/12-1/6 hp . 














A DRIVE TAILORED TO EVERY JOB isthe Full range of ratings Building-block desi 
achievement of General Electric eng ® Horsepower: 1/50 to *41 performance | : 


Power supply: 220 v a-c 0 evcle ombination of these 


gn 


neers who designed the new fhp Thym 


° 

" Spee noe: 20 tc 

trol drive line. Here are examples of this © Speed range: 20t 
° 


Speed reg 
versatility: . “6 


NL to FL): half-wav 
wave 
range, making smaller ratir more com flat at any specifi 


Three panel sizes now 


pact, more economica han ever before TPlus a full line of integral-hp drives. 





PRINTED CIRCUITRY, DIP SOLDERING are effective PLUG-IN PANEL BOARD 
Thymotrol drives minimiz u techniques which permit new lower General ly 1 f 
maintenance. This type drive is suit Electric prices. Exhaustive tests prove the stur ment 
able for most adjustable-speed jobs diness of this construction for industrial use on sucl 


J 


NEW full line of fractional-horsepower 
G-E Thymotrol” adjustable-speed drives— 
more compact, more rugged, more reliable, 
easier and more economical to maintain, 
yet priced up to 18% helow previous models 





General 

signed line of fractional-hp Thymotrol adjustable- 
speed drives—-designed to save you up to 18% 
over prices of previous models. These versatile new 
drives are applicable to conveyors, machine tools, in 


Electric announces a completely re-de- 


fact, to almost every small machine whose pert 
formance can be improved by adjustable speed 


SELECT JUST THE DRIVE YOU NEED 
—AND SAVE MONEY! 

Biggest cost-saving for you with new G-E Thy 
motrol drives is that you buy only as much drive 
as you need. For some applications, you'll want 
only the basic half-wave drive: motor, simple one 
tube control, and control station. For more com 
plex jobs, you can select any combination of seven 
different optional accessories to provide desired 
performance. To further match drive to job, these 
popular half-wave drives come in three panel sizes 

For rapid acceleration of high-inertia loads, for 
extra-smooth performance, or for flat speed-regula 
tion adjustment, you'll want the new full-wave 
Thymotrol drive, with still other optional features. 


NEW DESIGN IS SIMPLE, RELIABLE 
In designing new G-E Thymotrol drives for mass 
production, G-E engineers have also included many 


new features for longer life, lower operating costs, 

increased reliability 

Plug-in panel boards on half-wave units can 

quickly removed without disturbing customer wit 

ing for fast inspection, repair, or replacement 

minimizing downtim«e 

Printed circuitry and dip soldering result in mor: 

compact units which simplify your design problems 

Shock and vibration tests show this construction 

really stands up in industrial use. Parts replace 

ment is simple using soldering iron and pliers 

20:1 speed range is now stan 

And operator can turn machi 

speed-control knob 

High tube reliability —all tubes on G-E Thymot: 

drives are fully guaranteed for one year, usually 

last far longer 

SIMPLE PACKAGED DRIVES OR 

ENGINEERED MULTI-MOTOR SYSTEMS 

Whatever your adjustable-speed needs, from 

packaged single-motor drives to specially engi 

neered multi-motor systems, you'll find the answer 
at new low prices-—at General Electric. See your 

G-E Apparatus Sales representative today. O: 

write for Bulletin GEA-6519 to Sect. 791-3, General 

Electric Co., Schenectady 5, N. Y 


ry 
Je-mark 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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U.S. Royalite”, 


erie 


z 
. 
% 


nit 
aM 
ss 





molds to any contour or detail, func- 


ann is PLENTY TOUGH! 


Beauty and strength are yours in Royalite’s exclusive 
compounding of thermoplastic fortified with rubber as 
in the case of the above soon-to-be-announced portable 
dictating machine. Economy, too—dies can be made of 
wood (for prototypes), resin or metal, depending on the 





production run. Royalite comes in sheets in a choice of 
many built-in colors, grained and smooth finishes. Let 
us show you why Royalite is right for your product. 
Write or phone United States Rubber Company, 
2638 N. Pulaski Road, Chicago 39, Ill. 


Is) United States Rubber 
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standard in its field 
the world over... 


Pe 


le Km 
~ ¥ 
— a 
‘ &y ° , 
« Turbine for 
ff canister-type 


vacuum cleaner 


— 
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=, 
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The outstanding quality and performance of the Lamb 
Electric vacuum cleaner motor, shown above, result from 

roper design and careful manufacture, by personnel 
ton years of experience in the small motor field. 


High quality and controlled costs go hand-in-hand be- 
cause our company is equipped and organized to custom 
manufacture on a volume basis. 


Ask us to demonstrate the benefits of Lamb Electric 
special application motors for your products. 


THE LAMB ELECTRIC COMPANY ®¢* KENT, OHIO 


in Canada: Lomb Electric—Division of 
Songomo Compony Ltd.—Leaside, Ontario 


wb Electric 


rractionat norserower MOTORS 


GR « 


Ruggedly constructed Lightweight motor for Intermittent high torque Motor ports for 
equipment motor. portable devices. oircroft motor. household opplionces. 


W you ore in ony of the above motors 
write ond we sholl be glad to send full information. 
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TOMORROW: 


A standard motor 
that can survive infinite heat 


The new lite line hf is another step closer 


Westinghouse is working on tomorrow’s motor today. In- 
vestigating new materials—testing existing motor designs. 

No standard motor today can survive the ultimate 
test shown here. But we do know that the new Life-Line® 
‘‘A” can operate under higher temperatures than ever 
before. It has stronger insulation and better bearing 
protection than any other motor on the market. It’s in- 
dustry’s closest approach to a standard motor that is 
absolutely heatproof. 

Your Westinghouse sales engineer can show you many 
additional reasons why the Life-Line ‘‘A” is industry’s 
most advanced and preferred motor. Call him today. 


J-21926 


WATCH 
WESTINGHOUSE! 


WHERE B14 THINGS ARE HAPPENING TOOAY! 
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New fortified insulation includes exclusive Bondar, Bond- 
ite and Mylar*—three good reasons why the Life-Line“‘A”’ 


is sO resistant to heat or any other motor contamination. 
*DuPont Registered Trade-Mark 


Two outer seals of new 4-way sealed bearing act as flingers 
and literally throw off damaging contaminations. Inner 
seals, attached to outer bearing race, are stationary and 
form a positive labyrinth. 





Heim pioneered not only in the perfecting and manufacture of the 
spherical bearing, but in its introduction to American, as well as 


foreign, manufacturers. 


FOR YOU 


The single ball (Unibal) construction, because 
of its free action, compensates for shaft mis- 
alignment and deflections in all directions. There 
is ample provision for lubrication 
around the ball, and the greater sup- 
porting area carries heavier loads 


—-_ 


This is the Heim Unibal Rod End. It operates on the same 
principle, but is mounted in a suitable housing for use in 
push-pull applications. The exploded view, at the right, 
shows the two bronze bearing inserts (the 
race) ready to be expanded into the hous- 


ing and around the ball. DLN 


vs 


Heim Unibal Spherical Bearings are available in a 
wide range of stock sizes, the Rod Ends are made in 
both male and female types, and complete stocks are 
carried by bearing distributors throug hout 

the country 


It is not only the low price of the I i ( >) 
Rod End, but the simplicity of att: chin 1g “ 


that bring the overall cost down. Me 
applications require only a drilled haa 2 
tapped hole for the male rod end — or a 
drilled hole, with a bolt or screw for the 

female type. 


t= 
Please write for complete catalog and name of nearest 
Direct Factory Representative or Distributor. Heim 


Unibal is also manufactured, under license, in England, 
Germany, Switzerland and other European countries. 


THE HEIM COMPANY 


FAIRFIELD, CONNECTICUT 








SELF ALIGNING 
BALL BEARING FLANGE UNIT 


A, 


SELF ALIGNING 
BALL BEARING PILLOW BLOCK 


S 


SELF ALIGNING 
FLANGED BALL BEARING 


ROLLER BEARING 
FLANGE UNIT 


Gi, 


ROLLER BEARING 
PILLOW BLOCK 


FLANGED ROLLER BEARING 


CENTER FLANGE, SEALED, 
BALL OR ROLLER BEARING 
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Enlargement showing the 


switches are us¢ | 


contact springs at the 
istrial und cx | 


a anism 


veart” of one model of th 


e Levolier® swit 
mmercial ighti in | I 


Levolier 


‘ ' ‘ ’ , fhivt 
wmavy-cauty in Ss i : h s py} s 


The Anaconda alloy tailored for this 
punishing service actually costs less 


Cutaway 


appr xim 


THE PROBLEM: Thi 

turing Company, Inc., Valparaiso, In 
diana, was interested in a desirable sub 
stitute for a premium copper alloy used 
in contact springs for their widely known 
Levolier switch mechanisms. Unexcelled 
quality had to be maintained with a new 
alloy that would help hold prices against 
rising 


costs. As these switches are de 


signed for long service and heavy-duty 
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McGill Manufac- 


industrial service, the spring m ial ha rming c! e.M 


to be tough ind 


' ( 
lurable 


THE SOLUTION: In 1952, McGill 
cussed the pr yblem of an alternate spr 
material with 
from The 
After an 


spec ial 


metallurgi i eng 


] 
! 
Brass Compa FREE TECHNICAL SERVICE 
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reqturements i ) eT CXa pic \ 


American 
of the 
Anat onda 


422 


analysis ‘ 


alloy was 


A mbronze rolled to spring 


’ 1} 
i tested Dy 


Samples were prepare ad 
McGill and Underwriters 
Che material 
st iundard tests 


Laboratories 
satisfactorily 


cao thn | ) 
The Ameri 
its day-to-day 


pertorme d 


, . i , : 
current < irying : ty f metal pr ble 
ity, 6 amps at | readily ex 

ceeded the requirements of 


cycles, or 150,000 individual operations 


25 volts d« 14} 
a breadth of exper 
{9.000 . 
disposal Set 
presel 
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pany re 

In production, the new Anaconda alloy « 
also performed satisfactorily. It was ‘| 
necessary to make only one minor dic 


i 


il 


COPPER 
AND 
COPPER ALLOYS 





See what adhesives are doing today! 


mill jo iagg yg |!!* S8ty-+— ' 
i! cn 
i'\8 
' 
t 


¢ 


. : . sre BS Bo bre et as te nS - 
IT NEEDS NO HOLES, BON INSTANTLY. IT'S 3M ADHESIVE EC-1357. 


A MODERN FASTENER SPEEDS THIS ASSEMBLY LINE 


+ 9 on ig eet oa “ a 
Ph eo ee Bix <. ak ee Se 
M 


Simplifying the assembly line 


A 3M adhesive is helping to create 50 third positions the boards on the Hundreds of other 3M adhesives serve 


before your frames. They pass under a pressure industry in a 


shelves per hour right thousand varied uses. 

eyes. By bonding parts instantly, roller and the bond is complete. SEE WHAT ADHESIVES CAN DO FOR YOU! 

EC-1357 simplifies this assembly line There are no extra fastening steps. ae a etna 

to just four fast operations. ee a a Sa now 3 CSSSCH Can Bye g* 
Instantly EC-1357 bonds board to frame production, cut your costs. Cor 

i Ghat the Gharheard « your 3M Field Engineer. For a fre 

elaminate if you try to remove it. booklet and more informa- fm 

A fourth man installs molding. The tion write: 3M, Dept. 47, 417 3M 
Piquette, Detroit 2, Michigan. [researcx 


One worker puts metal frames and » strong 
fiberboard sheets on a conveyor Moy tr 


ing 9 feet per minute. Thesecond sprays 
EC-1357 on both as they pass by. The shelves are ready to ship immediately. 


ADHESIVES AND COATINGS DiviSiOn, MINNESOTA MINING AND MANUFACTURING COMPANY 


“scorTcH . SCOTCH " . SCOTCHLITE 
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5 Waldes Truarc rings eliminate parts, speed 
assembly, in light, compact dictating machine 


Edison’s “V. P.”’ Voicewriter 


Edison engineers built this new dictating instrument for small 
size, light weight, and rugged performance. Waldes Truarc rings 
replace old fashioned fasteners, cut production costs; keep unit 
light, compact, and achieve faster more economical assembly 


Lift Bracket and Fork Assembly 


Old Way New Way 


A single, easily assembled Waldes Truarc E-Ring (Series 5133) 
replaces nut-bolt-washer fastening. Free pivoting is assured, one 
component eliminated, labor and material costs reduced 


Whatever you make, there’s a Waldes Truarc Retaining 
Ring designed to improve your product...to save you mate- 
rial, machining and labor costs. They’re quick and easy to 
assemble, and they do a better job of holding parts together. 
Truarc rings are precision engineered and precision made, 
quality controlled from raw material to finished ring. 


36 functionally different types ...as many as 97 different 


For precision internal grooving and undercutting .. 


Send for new catalog supplement 


WALDES 





oo 
cH 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426. 


RETAINING RINGS 


411,761; 2,416,852; 2.420.921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802 


~ TRUARC 


Disc Lever Cover Assembly 


Two Truarc E-Rings eliminate staking operation, prevent damage 


to spring coil. Simple assembly operation speeds production, 


eliminates rejects, reduces labor and material costs 


sizes within a type...5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 


throughout the U. S. A. and Canada. 


More than 30 engineering- minded factory representctives 
and 700 field men are available to you on call. Send us 
your blueprints today. Let our Truarc engineers help you solve 
design, assembly and production problems, without obligation 


.Waldes Truarc Grooving Tool! 

--- rr 45 
Waildes Kohinoor, Inc., 47-16 Avustel Place, L. |. C. 1, 6. Y. 
Please send the new supplement No. | which 
brings Truorc Catalog RR 9-52 up to date. 


(Please print) 


Rees Gee cee cee ew > ee oe oe oe 


2,487,803; 2,491,306; 2,491,310; 2,509,081 


‘544.631. 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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Microsize UNBRAKO socket screws simplify design problems—even in highly specialized equip- 
ment like this prototype precision loading device for wse in advanced automated production operations. 


Miniaturize with UNBRAKO set screws 


You need not design special set 


HEAT-TREATED ALLOY STEEL* screws to secure your new mini- 
PLAIN CUP POINT aturized equipment. Microsize 





UNBRAKOsS were developed spe- 
cifically for use in modern small 
devices. 


Class 3 Fit Standard 


Recommended 


Installation Weight UNBRAKO screws are made of 
Threads L Torque in per Box . 


per inch Overall Inch-Pounds of 100 , carefully selected alloy steel. They 
Diameter NC NF Length NC NF in Pounds are manufactured to timepiece 

precision. Sockets are deep and 
uniform for greatest wrench engagement and longest 
reuse. Threads are fully formed for maximum strength 
and exact fit. And UNBRAKOs are heat treated to the 
optimum condition for high tensile strength and duc- 
tility without brittleness or decarburization. 








Ask your authorized industrial distributor about micro- 
size UNBRAKO socket screws today. Or write us for Bul- 
etin 2055 and samples. Unbrako Socket Screw Divi- 
sion, STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 





56 
56 
56 
56 
56 
56 





48 
48 
48 


« STANDARD PRESSED STEEL CO, 


—_—_———. 
*Also available in stainless steel UNBRAKO SOCKET SCREW DIVISION 
——Eewr 


JENKINTOWN PENNSYLVANIA 
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Harvey Aluminum hollow bar stock is now 
available for a wide variety of hollow-part 
machining jobs. The new bar stock offers ma- 
terial savings, speeds production, and drasti- 
cally cuts chip handling and scrap waste. 
Made of a special Harvey aluminum alloy, 
the new bar provides exceptionally high yield 
strength and corrosion resistance, has excel- 
lent machinability and surface finish. For 
most applications, the cost of hollow alumi- 


num bar is 20% to 30% lower than conven- 
tional solid bar... . because the hole is 
already there! 

It will pay you to immediately investigate 
the wide range of sizes available. Write or call 
today to have your Harvey field engineer 
show you how to save time and money with 
the new hollow aluminum bar stock. Harvey 
Aluminum, Torrance, Calif. Branch offices in 


principal cities. 


Harvey is a leading independent producer of quality aluminum products. Ex- 


trusions in all alloys and in all sizes, special shapes, press forgings, hollow 


sections, structurals, rod and bar, forging stock, pipe, tube, impact extrusions, 


aluminum screw machine products and related products. Harvey is also pro- 
ducing similar items in titanium and Steel. 


Making the most of aluminum... 


for everyone 


HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA 
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HARVEY 


luminum 


BRANCH OFFICES IN PRINCIPAL CITIES 
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At one stroke this} 


24’ long 


ess can forge pieces 10’ wide or 
It can change a 2,000-pound aluminum slab 
into a complicated aircraft component...saving mate 
rial as well as machining and assembly time. Cast and 
gre steels provide 


forged nickel alloy 


the strength and 


toughness needed i 
id dies of tl 
the facilities 
gram, this ur 

of United Er 


ers al 


Nickel alloy steels strengthen huge press 
for 35,000-ton squeeze 


KIGHT 200,000-POUND FORGINGS of steel fortified 
with 214° 


nickel! That’s what was specified to give 
this mammoth press essential strength. Used as four 
2-column units, these forgings are subjected to the 
tremendous force of 35,000 tons. 


Nickel alloy steel provides the level of strength 
and notch toughness required. These massive col- 
in diameter. When- 
ever a component’s size restricts methods of heat 


umns are each 61’ high and 34” 


treating, or permits forging only limited portions at 
a time, improved strength and elastic properties 


depend particularly upon correct alloy content. 


Nickel alloyed steeis are used for still other parts 
that encounter high stresses and loads. 


4» 


inco. THE INTERNATIONAL NICKEL COMPANY, INC. 


Dies and die holders gain needed stamina from 
additions of nickel. Among the largest steel castings 
ever used in press construction, the top and bottom 
die holders of this press are nickel-chromium-molyb- 
denum steel approximating the 4340 composition 
Each measures 26’ by 12’ by 25” 
pounds. 


and weighs 350,000 


In many a metal, you can improve specific prop- 
erties by use of nickel alone or in combination with 
other alloy elements. When you seek the solution to 
a metal problem, let us give you the benefit of ow 
wide practical experience 

Send the details of your difficulty for our sugges- 
tions. Write us now. 


67 Wall Street 
New York 5, N. Y. 
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BERYLLI- 
“UM COPPER PLUNG- 
ER GUIDE — reduces 


friction and wear. 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 
cushion stroke, as- 
Sure longer service. 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 
bobbin. 





.. 


| 


of dependabli 


HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 


VERTICAL PUSH-TYPE AC WAFER SOLENOID 


In addition to all the “inside” advantages, 
WELDED BASE a dd ° 9 


Decco Solenoids are compactly designed and 
FOR COMPLETE 


INFORMATION ON ALL , , : : 
varnish for high moisture resistance. 

DECCO INDUSTRIAL 
SOLENOIDS 
WRITE: 


thoroughly impregnated with silicone baking 


Decco Solenoids are made in all types, sizes 
and shapes. SPECIAL SOLENOIDS ENGINEERED 
TO YOUR PROBLEMS. 
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Power and Precision—in a Package 


General Electric D-c Drives Supply Power and Close Control for New Lathe 


Machining 200-ton workpieces at closely 
regulated speeds over a wide range 
demands precise control. To obtain 
it this giant lathe relies on d-c power 
supplied by General Electric Speed 
Variators. 

Combining Power and Precision, it can 
handle jobs 55 feet long, 12 feet in 


diameter and weighing 200 tons. It is 
one of the heaviest and most powerful 
lathes ever built in America. 

Versatile D-c Power is obtained from the 
compact Speed Variator power unit in- 
stalled near the lathe. Containing the 
motor-generator set and controls in a 
single cabinet line-up, the power unit 
supplies direct current for the 200-hp 
drive motor. 

Finger Tip Control, permitting the oper- 
ator to easily set and hold rotating 
speeds, is provided by a conveniently 
mounted push-button station. The ac- 
curate control of the speed assures 
mirror-like surface finishes. The wide 


choice of speeds provides the flexibility 
for handling workpieces of 
diameter. 

Controlling Heavy or Light Loads with 
precision and accuracy is characteristic 
of General Electric Packaged Speed Var- 
iators. Providing stepless, motor speed 
control over wide ranges, these drives 
are tailored to your particular appli- 
cation by General Electric engineers. 
A General Electric Sales Engineer would 
like to help build this precision into 
your machines. Why not ask him to call? 
Direct Current Motor and Generator 
Department, General Electric Company, 
Erie, Pennsylvania. 821-4 


varying 


GENERAL @® ELECTRIC 














Save Time Save Materials 
Save Money! 


Examine the designs of all your products and 
machines. No doubt you can use retaining rings 
on axles and in housings —not only to save as- 
sembly time, but to save weight, parts and space. 

The use of these inexpensive yet efficient 
artificial shoulders is already widespread, and 
is increasing daily. 

There are literally thousands of places in 
which redesigning for retaining rings can in- 
crease your profits and improve your products 


uses ranging from heavy duty engines and drill 
presses to toys, gadgets and small parts of 
innumerable articles. 

It's wasteful to cut down shafts to make shoul 
ders. Redesign to groove smaller shafts and 
housings and use these high grade steel rings 

Let our engineers consult with you. Send for 
folders. 

Don't pass up this opportunity to increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN 


C) Cita 0: O 
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Predrilled Flexibility 


The Westinghouse Reduced-Voltage Starter 


Room to grow is built right in at the factory 
with the Westinghouse Add-A-Part panel. 
When additions to systems require such 
modifications as control circuit fuses, 
auxiliary relays, or current transformers, the 
space for them is there—engineered right 
into industry’s most advanced reduced- 
voltage starter. 


Other features that make this starter the 


most flexible, available today include pneuma- 
tic types AM and AMB relays for easy, stepless 
timing adjustment—adjustable resistor taps 
so you can adjust starting voltages to meet 
your requirements. 

For all the facts, call your Westinghouse 
sales engineer. Ask for DB 11-500. You'll 
see one more reason why you can be sure 


. if it's Westinghouse. 


WATCH WESTINGHOUSE! 


WHERE B81@ THINGS ARE HAPPENING TODAY! 
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FOR TEMPERATURE AND 
MOVEMENT CONTROL 
OF HEAVY LIQUIDS | 


DAAMAAAAN 


New double circuit control 
with thermal delay action 





The new F2 is designed especially for the control and 
movement of heavy liquids where liquid flow or agita- 
tion must begin before the liquid temperature reaches 
the point for maximum ease of liquid movement. 


With pumping of heavy fuel oil for example, pumping 
can be set to begin at 130° while the temperature of 
the oil continues to rise to 180° for maximum ease in 
pumping. The F2 controls both temperature and pump 


or agitator cycle. 


. Robertshaw Fulton 


i e- CONTROLS COMPANY 


Robertshaw Thermostat Division, Youngwood, Pennsylvania 
Robertshaw-Fulton Controls (Canada) Ltd., Toronto 


(LARGEST MANUFACTURER OF THERMOSTATS 
FOR COMMERCIAL AND INDUSTRIAL APPLICATIONS.) 
































Robertshaw is the largest manufacturer of 
thermostats for commercial and industrial ap- 
plications. For a full discussion of your specific 
needs, write today: 


Robertshaw-Fulton Controls Company 
Youngwood, Pennsylvania 


Please send more information on your F2 

Also send information on a control for following 
application 

COMPANY 

ADDRESS 

city 


BY 





PACKAGING 
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¢ LAUNDRY EQUIPMENT 




















In All These Applications... 


3 NEW FEATURES OF G-E INTERVAL TIMER 
IMPROVE CONTROL AND CUT TIMING COSTS 


To give you even greater versatility in 
time control, the General Electric TSA 
18 interval timer may now be equipped 
with these optional features: new reset 
contacts, elapsed time indication and a 
program retaining mechanism 


NEW RESET CONTACTS make possible 
either automatic resetting or automatic 
recycling in the same timer. A simple 
change in external wiring is all that is 
necessary to change from one to the 
other. With automatic resetting you can 
eliminate manual resetting or mortgag 
ing another circuit to achieve the reset 
action. With automatic recycling, the 
timer will reset at the end of a time cycle 
and immediately start the next cycle 
This gives you a continuous repeating 
time-cycle program 


ELAPSED-TIME INDICATION, shown by a 
small dialon the timer face, gives youacon- 
tinuous, accurate reading of time elapsed 
from the start of your time-cycle pro- 
gram—especially useful on long programs. 


PROGRAM RETAINING: In case of power 
failure the program-retaining mechanism 
will hold the timer at the point of inter 
ruption and restart it at this point when 
power is restored. (Cannot be used in the 
same timer with reset contacts.) 
MANY STANDARD “EXTRAS” are in 
cluded in the TSA-18 timer: delayed on- 
and-off timing in intervals from 1 second 
to 30 hours; knob-locking device to pre 
vent missetting; high setting accuracy of 
1%; high repeat accuracy of 14 %; dust- 
proof case—all standard at no extra cost. 
YOUR COSTS ARE REDUCED because 
the TSA-18 interval timer will increase 
the equipment operators can handle and 
free them for more productive activity. 
Waste or spoilage of materials can also be 
reduced, with the higher degree of uni- 
formity that G-E timed control gives you. 
For further information, contact your 
nearest General Electric Apparatus Sales 
Office, or write for bulletin GEC-1223 to 
Section 584-3, General Electric Company, 
Schenectady 5, N. Y 


Progress /s Our Most /mportant Product 
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G-E TSA-18 TIMER WILL 
REDUCE COSTS IN ALL 
THESE OPERATIONS 


IN PLASTICS 


Automatic molding 
Scheduled mixing of material+ 
Batch weighing 


IN METALS 


Heat treating 

Flame hardening 

Induction heater annealing 
Quenching cycles 

Firing of regenerative furnaces 
Plating 

Bath and soak cycles 

Motor reversing cycles tumbling 
Batch weighing 

Sequencial adding of materials 


IN FOOD PROCESSING 


Sugar centrifuge control 
Dough mixing 

Dehydration equipment 
Automatic chicken pickers 
Roasting processes 

Motor reversing cycles agitators 
Adding ingredients in sequence 
Infra-red oven control 

Molding and pressing 

Batch weighing 

Bag folders 

Heat seolers—plastic bags 
Bag and box fillers 


IN MACHINE TOOLS 


Flame hardening 

Heat treating 

Resurfacing of grinding wheels 
Final polishing intervals 
Periodic lubrication 


IN RUBBER 


Tire and tube curing cycles 
Injection period control 


IN CHEMICALS 


Motor reversing cycles agitators 

Atomic radiation control—setting 
exposure reading interval 

Batch weighing 

Sequencial adding of materials 

Testing photographic emulsions 

Infra-red oven control 

Purging of filtration tanks 

Dehydration equipment 


IN CONTROL PANELS 


Single time-interval operation 

Multiple time-interval operation 

Recycling of timed operations 

Sequencial cycling of automatic 
mochines 

Motor-reversing cycles 

Reclosing of circuit breakers 

Unattended substation starting 


AND MANY OTHERS 


Transit-system scheduling 

Glass polishing cycles 

Spin and surge protection of deep 
well pumps 

Automatic paint spraying devices 

Photo copying equipment 

Automatic door closing 

Dry cleaning and laundry ma- 
chines 

Alarm initiation 

Dust collectors and shakers 

Quality control 

Materials handling 

Periodic test sampling 





HYDRAULIC SYSTEMS 
Designate Superior Materials 
Handling Equipment 


“Nobody sets a diamond in a brass ring.” And when 

@ monufocturer of materials handling equipment uses 
Vickers Hydraulics, it is indicative of superior quality 
throughout. To the inherent advantages of hydraulic 
control, Vickers adds the benefits of a nation-wide and 

full time field engineering and service organization of <— 
unequaled experience. Vickers has the complete line 
of hydraulic equipment necessary to take undivided 
system responsibility . . . to eliminate any risk of in- A ; atin - 
compatibility of hydraulic components. For further in- om b with SHE fe Sher 
formation, ask for new Bulletin MSI1O1A. ing’ ability. Also, fingertip power 
steering permits operator to maneuver 
vehicle with one hand and control 
loading operations with the other 
Additional vehicle attachments can be 
hydraulically controlled by simply 
adding sections to existing control 
valve eliminating necessity of mounting 
separate valves. 














(Left) One Vickers Hydraulic System (using 
Only one pump) provides fast, smooth and 
positive: (1) turntable rotation, (2) boom 
elevation, (3) boom extension, and (4) load 
raising. Turntable is driven by a Vickers 
Balanced Vane Type Fluid Motor. Another 
circuit is used for power steering this hydraulic 
crane 





(Right) Fast, easy and dependable operation of 
front end loader depends upon Vickers Balanced 
Vane Pump and Vickers Two-Section Direc 
tional Control Valve. Automatic wear compensa 
tion is inherent in all Vickers Balanced Vane 
Type Pumps. Note simplicity of installation. 


(Left) Straddile carrier uses hydraulic power to 
handle the load with precision and speed 
Compact, two-section Vickers Multiple Unit 
Valve has double-acting valve for opening and 
Closing load hooks and single-acting section 
for raising load. Separate circuit provides 
Vickers Hydraulic Power Steering 











VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1454 @ Detroit 32, Michigan 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1923 


Product Engineering — July, 1956 





problem: 


evidence: 


who makes longer-lasting 
rubber O-rings of +.002' tolerance 
at low cost ? 


minnesota rubber "0 
and gasket company _~ 


injection molded 


Minnesota Rubber O-rings are injection molded by the exclusive 
Minnesota Rubber process. Result is increased resistance to 
abrasions and chemical actions due to consistent, unequalled 
high density. Evidence of the greater density of injection molding 
is shown here in cross sections of Standard Buna N compound, 
.026"x.019”", magnified 240 diameters by University of Minnesota. 

In addition, Minnesota Rubber’s O-rings have no flash. Toler- 
ances can be kept within +.002 inch. Cost? M.R. O-rings cost as 
little as ordinary O-rings! And M.R?s 100% inspection and qual- 
ity control saves you additional money in replacement costs, too, 


free samples and data: 


Free samples of Minnesota Rubber 
O-rings are available together with technical ieeeans ation and 
installation data. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 
Dept. 204, 3630 Wooddale Ave., Minneapolis, Minn., Phone: WEst 9-6781 
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WHO 


Says Tracing Papers 
Are All Alike? 


. See for Yourself the 


. Wonderful Difference in “e 
Bruning’s Transparentized 


No. 357 “KOVEL” 


Send for Your Free 
*. Trial Sheet Today! 


And for a Wonderful 
Difference in a Smooth Surface 
Paper, try... 
BRUNING’S No. 350 “VELLUX” 


The moment you put pencil, or ink, 
to this smooth - surface, vellum-type 


tracing paper, you'll see what a 
difference quality can make. This 
permanently white, transparentized 
paper is unsurpassed for textural 
uniformity and for fine all-around 
performance. Prove the difference 
to yourself by sending today for 
your free trial sheet. 


TRACING PAPER! : 


Here’s a challenge you'll be glad you 
accepted. Test the tracing paper you're 
now using against Bruning’s general 
purpose No. 357 “Kovel” Tracing Paper. 
You'll discover a wonderful difference 
that will pay off for you in neater, 
higher quality drawings and cleaner, 
sharper, faster prints. 

You'll like the greater translucency 
of “Kovel” brought by an improved 
transparentizing agent and technique 
of application. Yet you'll find this 
vellum-type paper exceptionally strong 
and durable, able to withstand re- 
peated erasures without losing work- 
ability. You'll take pure pleasure in 
the ease with which the beautiful fine- 
grained surface takes pencil, also 


accepts ink, gives you smooth, clean, 
opaque lines. And its faint blue tint 
eliminates glare. “Kovel” is great for 
reproduction, whether used for print 
making immediately or years later. 
No leaching, no discoloring, no odor 
. even after long periods of storage. 
Send for your free trial sheet today. 
Discover for yourself the big difference, 
except in price, that has gained “Kovel” 
acceptance as the finest general pur- 
pose tracing paper of its type on the 
market. 
For all the advantag f vel” in a thinner, 
untinted whit 354 “Frenchvel” 
Tracing Pa translucency of 
“Frenchvel ing from 
weak-lined drawing rts and for 


higher volume repr 


makes l for trac 


Chorles Bruning Company, inc., Dept. 74-0 





(BRUNING ) 





America’s Largest Supplier of Engineering 


and Drafting Equipment 


CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE., CHICAGO 41, ILL 


Nome __ 


Company 


4700 Montrose Ave., Chicago 41, Ilinois 


Please send me my 8' x 11-inch trial sheet of 
L_} No. 357 


“Kovel” No 
LJ No. 350 “Vellux” 


354 “Frenchvel” 





Address 


City 


In Canoda: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 





HOW JOHNSON* MAKES A BETTER OUTBOARD MOTOR 
WITH ALCOA SCREW MACHINE STOCK 


The outboard motor of 1921 was a heavy iron and 
brass thing that literally shook a boat to pieces. 
In that year, Johnson Motors and Alcoa changed 
ine whole picture. The first Johnson Waterbug 
combined astounding lightness (35 pounds) with 
unheard-of power (2 hp) in a radical twin cylinder 
design. In three years, Johnson was the largest 
outboard manufacturer in the business. 


Today, Johnson is still the largest. Its use of 
Alcoa® Aluminum Screw Machine Stock makes 
interesting reading to any manufacturer wanting to 
improve his product and make it sell faster. 


Few products demand so much from machined 
parts as outboard motors—lightness, strength and 
corrosion resistance, too. These three advantages 
often set aluminum head and shoulders above other 
materials for screw machine parts. But consider the 
other advantages of aluminum which may have a 
more important place in your product. Exceptional 
machinability—limited almost entirely by machine 


Chief Engineer, S. A. Metcalf (at right); 
Ed Stoyonoff, Senior Draftsman (at left) 


capacity; high electrical and thermal conductivity: 
ease of finishing. These performance characteristics 
of Alcoa Screw Machine Stock, when coupled with 
the solid economic fact that you get three times as 
many parts per pound as with heavy metals, make 
up the total good sense of aluminum. 


These are hard, commercial reasons why alumi- 
num more than ever before should be carefully 
considered for every screw machine part you make 
or buy. Help in this type of analysis is available from 
every one of Alcoa’s local sales offices listed in 
your phone book under “Aluminum.” Aluminum 
Company of America, 865-G Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


‘Johnson 


MOTORS 
Waukegan, illinois 
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IN PURCHASING 


Purchasing Agent, J. G. Kohler, says—‘*We have 
always used Alcoa Aluminum Screw Machine Stock 
and today we buy 100°7 of our requirements from 
Alcoa. We have never had a reject to my knowledge. 
It is this dependability of service, coupled with 
Alcoa technical help and Alcoa technical booklets, 
that keeps Alcoa strongly in our supply picture. 
Being the world’s largest maker of outboard motors, 
we must schedule our buying closely to production. 
We know we can depend on Alcoa.” 


IN PRODUCTION 


Foreman of Automatic Screw Machine department, 
F. H. Mitchell, says—“‘We run aluminum at the top 
capacity of our machines. Tolerances are often as 
close as two-tenths. Aluminum machines so easily 
that we often reduce the O. D. of a part with die 
chasers. We also find that the cutoff finish we get 
with aluminum is superior to brass and steel. Tool 
life is fine. Tool preparation for aluminum is easy. 
We use Alcoa booklets as standard reference 
material and aluminum gives us no headaches in 
production. We like it.” 


IN DESIGN 


Chief Engineer, S. L. Metcalf, says—‘Our prime 
design consideration at Johnson is putting the most 
power possible in every pound of motor. For this 
reason we naturally rely on aluminum for over 50 
screw machine parts. In addition, we have severe 
corrosion requirements— another reason for our use 


of aluminum. The fact that we get three times as 
S oe Foreman, F. H. Mitchell (at right); 


any parts per pound with aluminum as with heavy 
a gpa h heavy James Hairrell, Machine Operator (at left). 


metals also helps us make a better motor at lower 
cost. Alcoa technical help is always at our disposal. 
Because we use so much aluminum on our motors, ; yt bhp 
we frequently have threaded aluminum parts mated GB UNL A eee 
with other aluminum parts. In these cases, the ease 

of anodizing aluminum nicely avoids any possible 

problems of seizure and salt water corrosion.” 


fey _,\THE ALCOA HOUR 
Sy fv WEST Live DRama 


asf 
ALT(CRmATE MDAY CV¥ENING 





Your Guide to the Best 
in Aluminum Valve 


Typical parts made of Alcoa Aluminum 
Screw Machine Stock by Johnson Motors. 
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Ideal for many mediun 
power appliances, this Ma 
lory push-button switch can 
provide 24 different switching 
sequences, on circulis up to 
15 amperes, 125 V, or 7 


amperes, Y50 V. 


How Mallory-Engineered Switches 


Add New Values to Your Product 


Tue PUSH-BUTTON SWITCH shown above is In economy. Mallory switches are made to 
typical of the hundreds of designs that precise standards in modern, high volum« 
Mallory manufactures for use in leading production facilities. Standard models in- 
appliances and industrial products. If you clude some twenty basic types, each with 
manufacture air conditioners, ironers, refrig- numerous modifications to offer you a wide 
erators, fans or similar products, you may range of switching functions at economica 
find that this particular model is exactly cost. For special requirements, custom-engi- 
what vou need , neered switches are produced efficient 
on prompt delivery schedules 

Regardless of what your particular require- 
ments may be, you can profit by bringing 
your switch problems to Mallory, for extra 
values— 


In performance. The quality built into M: 
lory switches, through expert design and 
precision manufacturing, has made them the 
standard of performance in the industry 
In engineering. Mallory switch specialists They can be relied upon for service life we 
have worked for years in cooperation with beyond usual equipment specification 

major manufacturers...have built up a Mallory switch engineers will be glad to con- 
storehouse of experience in solving switch sult on your specific application. For f 
problems of many types. facts, write or call Mallory today 


Expect more... get more from 
Serving Industry with These Products: 
P_R. MALLORY & CO. inc 
Electromechanical—Resistors * Switches * Tuning Devices * Vibrators ad 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries A | | O RI 
Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials > 


se 


MALLORY & CO Inc., INDIANAPOLIS 6, INDIANA 
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Enjay Butyl today’s fabulous rubber 
gives new life to backyard wading pools 





ife and performance strength to the 


silt O-Matic 1 


orporation. With its resistance to aging, sunlight, 


ibberized fabric wading poo! manulactt 


pool manufactured with Enjay Buty! 

ike other pools that cracked and leak 

neu pools retain their durability und 
ar, stress, and weather The Enja\ 

the customer of exceptional quality 
has led to improved product pet 

of fields. This amazing, low-cost rubber 
mmed in non-staining grades for white and light-colored 
application o find out where Enjay Butyl can cut costs and impron 
your product, tact the Enjay Company. Complete laboratory facili- 


tig 





ned technicians, are at your service. 


in Petrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


es: Akron « Boston « C hicago « Los Angeles « Tuls 





VARIABLE SPEEDS FOR VARYING NEEDS 


Control 
Pumping 


with 


U.S. VARIDRIVES 


Regulating the High 
and Low of Sewage Flow 
with U.S. VARIDRIVES 


Thirty-two 20 h.p. U. S. Varidrive 
motors like these shown increase or 
decrease necessary pumping action 
of axial flow pumps which transfer 
sewage at the new Hyperion Sewage 
Disposal Plant of the City of 

Los Angeles. This is another 
example of the versatility of U.S. 
Varidrive motors to hanc'le variable 
speed pumping problems in all types 
of industry. Varidrives are available 
from % to 60 h.p. Speeds 2 to 
10,000 rpm. 


VARIDRIVES Power VARIDRIVES Contro/ VARIDRIVES Regulate 
Pumps used for Metering Pumps any Standard Pump 
Pumping Beverages — 


f x ; 

f~¥ ) ° CFG 

<\* WD i 
— AJ a4 > 


wo - . = ful/ = Versatile VARIDRIVE 


High pressure, low volume 


rotary positive displacement Piston type, positive displacement Centrifugal pumps are made more for Additional Applications 
pumps used in food plants pumps used for proportioning or versatile in handling many differ- 

have o voriety of uses with metering liquids are often regu- ent pumping conditions with vari- 

the help of variable speed lated by Varidrives able-speed drives CONVEYORS 


PUNCH PRESSES 
LATHES 
EXTRUDERS 
PACKAGING 
SPOOLING 


MIXING 4&4 BLENDING 
U.S. Electrical Motors inc. 


P.O. Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
C}] Send U. S. Varidrive Bulletin #1797 


CANNING 


GRINDING 
NAME___ 


‘ MAIL COUPON NOW 


COMPANY. 
ADDRESS___. - 
CITY. STATE 


VENTILATION 
BUFFING 











( Advertisement) 


iveting With a Hammer 1n 


lind or Open Applications 


Elimination of special riveting tools can mean 


faster production, lower costs, no down time. 


J. K. BARRY, M. E. 
The use of blind rivets installed with 
only an ordinary hammer from one 
side of the job offers a highly simpli- 
fied method of fastening. Speed, con 
¢ make 
Drive Riveting preferable not only for 


venience and Jow installed « 
blind joints, but for fastening many 
parts that can be reached from either 
side, 

The Southco Drive Rivet has a cored, 
slotted body with a grooved pin pro- 


truding from its head. When the rivet 
is inserted through parts to be fas- 
tened, the pin is driven flush with the 
rivet head causing the expanding 
prongs to form a blind head behind 
the rear sheet. No further finishing is 
necessary, since the pin seats itself 
permanently to complete the smooth 
head contour 
Drive Riveting has five major advan- 
tages 

1. No investment in special tooling 


» | 


2. No lost tin 
> Ni t 
} spec ] I 
5. Only on 
Widely 
doors, meta 
of other 
Drive Rivets mal 
proo! joint 


nciietria . 
ndustrial apy 


styles, diamete 


ay uilable 


RECOMMENDED APPLICATIONS FOR DRIVE RIVETING 





J Hit the Pin 
aN AS 
NN 
N 
YY 


Rivet Inserted 

















Felt, Rubber, Fabric, etc. —_ 


ee 


No Countersink Needed 
Rivet Compresses into Materiol 


Drawer ap 


4 


y 


N 
h] 
iy 


TAN 
ig 
Rivet 

Expanded 


L- Corrugated 
Sheeting q 


ot 


\ 


Wood —— 
or 
Plywood 


Ferrule and Rivet 
Form Drower Pull 











Seeetittiiemeeente.caccemmeall 


Lever 
\ © Extrusion 


Hinge 


~ Dimple 


SOUTHCO Division, South Chester Corporation, 236 Industrial Hwy., Lester, Pa. 
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GEARMOTOR 
OR PACKAGED DRIVE? 


Your selection has a longer future with 
Westinghouse BPT gearing 


Westinghouse gearmotors and DB packaged drives offer important advantages 
to simplify drive problems and provide long-range dependability. 

First, you'll find both lines of gearing readily available. They provide a wide 
selection in horsepower, speed ratios, direction of power take-off, mounting 
and coupling methods. This sort of flexibility is bound to save you time in 
answering space and load problems. 

Second, Westinghouse BPT gearing, in both lines, assures a long-range 
solution to any drive problem. The exclusive BPT heat-treatment process 
produces unmatched, long wearing, shock-resistant qualities as a result of 
taper hardening each gear tooth. Heavy-duty, antifriction bearings also insure 
continued high efficiency under changing load demands. 

Get all the facts on Westinghouse gearmotors and DB packaged drives today 
from your local Westinghouse salesman; or write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 


Exclusive BPT heat- 
treatment produces a 
taper hardness from 
surface to core of each 
gear tooth for toughness 
and hardness. 
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Waterproof Wire Splice 
With Silicone Compound 


The sales success of “Super-Splice”, 
designed by Superior Cable Corporation, 
Hickory, N. C., testifies to the superior 
dielectric properties of Dow Corning 
Silicone Compound. Over 2,000,000 of 
the splices have been sold in the last 
two years. 

ne cable 

ple poly- 
nd fillec 
cone com- 
ped over 


retains 


under 

s Teaturing 

ire protected with 
Splice W tood 


45,000 volts d 


New Silicone Based Paint Signals Danger Temperature wot: 


Through ingenious use of heat stable 
Dow Corning silicone resins, Tempil 
Corporation, New York City, has devel- 
oped a paint that provides a _ visual 
alarm when surfaces are getting too 
hot for safety. The new paint, “Temp- 
Alarm GA-1”, changes color from 
yellow to maroon at temperatures from 
375 to 400 F 





Silicone-glass components: 1. interpole insulator; 2. shunt field coi! insulator; 3. insulator ring 


Bendix Reduces Size And Weight Of Turbojet 
Generators With Silicone- Glass Laminates 


By utilizing the superior thermal sta- : ve only 67 pounds. Developed 
bility and dielectric strength of silicone- perate at speed R( 

glass laminates, Red Bank Division of 

Bendix Aviation Corporation has de- 

signed new compactness and efficiency 

into a generator that meets the rugged 

requirements of turbojet operation, 





This Type 30E10 enerator. a 30-volt 
400 amp unit, is inches in diameter CLASS H MOTOR STILL ON TEST 
AFTER 57,417 HOURS AT 240 C 


At 10 A.M., June 6, 1916, a Class H 
5 hp motor was generator 
By changing r at the loaded to operate at its test tempera 
ture of 240 C in Dow Corning’s 
motor test labs Every 500 hours 
since it has been shut down and 

posed to 100% relative humidity for 
24 hours. As of 11 A. M. June 1, 
1956, this motor was still on test 
after 57,417 hours at an average 
copper temperature of 240 C! That's 
equivalent to 349 years operation 


at the Class H temperature of 180 ¢ 
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DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS | : 
AND TECHNICAL |» 
DATA.... 7 


“What's a Silicone?” is the title of a 32-page 
booklet which answers that often asked question 
in semi-technical terms. Indexed and illustrated, 
this booklet has earned an international reputa- 
tion as the most interesting and informative des- 
cription of silicones ever published. No. 284 


Lightweight electrical and electronic parts with 
excellent heat and moisture resistance, high 
mechanical strength and good dielectric proper- 
ties can be produced with Dow Corning 301 
Molding Compound Heat distortion tempera 
ture of molded parts is greater than 900 F; 
flexural strength is 12,000 psi No. 285 
& 


Silastic, the Dow Corning silicone rubber, keeps 
its shape, stays resilient from 100 to 500 F 
resists hot oils and chemicals; withstands weather- 
ing ozone and corona; and is an ideal dielectric 
Properties of Silastic are fully detailed 


No. 286 


material 
in new reference brochure 


Iustrated brochure presents factual evidence 
that Dow Corning 41 Silicone Grease cuts re- 
lubrication schedules and 
a wide variety of high temperature, low speed 
applications. Includes illustrated and 
documented case histories describing effectiveness 
of 41 Grease in oven conveyor bearings, dol'y 
wheels, injection valves and turbine governors 


No. 287 


replacement costs in 


several 


New booklet on Silicone Based Paints describes 
and illustrates how these heat, moisture, weather 
and oxidation resistant coatings improve product 
finishing and reduce maintenance costs on equip- 
from industrial furnaces and 
to domestic space heaters and 
Also explains difference 


ment ranging 
stacks 


incinerators 


exhaust 
garbage 
between the straight silicone and modified sili- 
cone paints now available from more than 50 
formulators listed as sources of supply. No. 288 


Now available—1956 Reference Guide to Dow 
Corning Silicone Products. A compre- 
hensive, 12-page reference that is convenient-to- 


concise, 


use. It’s packed with data, properties, and infor- 
mation on how you can use silicones in designing 
new equipment, improving performance and 
reliability of original 
production and maintenance costs 


reducing 


No. 289 


equipment, or 





Seal And Spring In Toridal Inductor Made From Silastic 


Superior resistance to compression set, 
even after prolonged exposure to high 
or low temperatures, has made Silastic’, 
Dow Corning’s silicone rubber, increas- 
ingly popular among designers 
hampered by the temperature limita- 
tions of organic rubber. Here, for 
example, is how Burnell & Co., Inc., uses 
Silastic to make a new 


once 


variable toridal 
inductor more efficient and dependable 
at temperatures ranging from 100 to 
over 500 F. 


The “Rotoroid” inductor comprises a toroid 
coil and two permanent magnets. One of 
the magnets is rotatable to produce a con- 
tinuously adjustable biasing field for elec- 
tronic circuitry. To provide a positive seal 
where the con .olling shaft enters the unit's 


sealed housing, the shaft is 
fitted with a “Hexseal” locknut that has a 
APM Co 

and yet 
maintain a tight seal, a very small amount 


of Dow Corning 200 Fluid, 1,000,000 centi 


hermetically 


heavy Silastic cover, molded by 
To permit the shaft to turn freely 


stokes, is applied to the well of the locknut 


Silastic also serves as a thrust and center- 


ing spring inside the “Rotoroid.” Here a 


high durometer Silastic is used. In service 
rubber 


excellent 


this silicone spring has proved to 


have service life etaini 


resiliency much 


span 


original over a 


temperature than any metal 


In many electronic applications, such as 


guided missile telemetering systems, the 
thermal stability made possible through the 
Rotor 


No. 282 


use of Silastic parts, is vital to the 


oid’s” accurate performance 


Silicone Lubricated Cartridge Improves .22 Rifle Performance 


For the ultimate in accuracy and reli- 
ability leading designers of clocks and 
instruments years ago standardized on 
With 
a different kind of accuracy in mind, but 
one that requires the same calibre of 


Dow Corning silicone lubricants. 


precision performance, Remington 
Arms designers have specified a silicone 
lubricant for their new “Match 


long rifle cartridge. 


99” 





Custom-designed for target rifles, particu- 
larly the new 40X “Rangemaster” rifle, this 


cartridge features a wind-bucking 


new 


design, close-tolerance brass case, and an 


improved rim shape for 


As the 


better ignition 
“Match 22’ 
is coated with a special lubricant based on 
SSOR Fluid. This 


keeps the cartridge clean and 


finishing touch, each 


Dow Corning 


silicone 
lubricant 
dry to the touch; does not foul the barrel 
eliminates the need for cleaning the barrel 
between firing targets. Users report the 


more ic 


No. 283 


seems to add 


bullet’s flight 


silicone lubricant 


curacy to the 


SILICONE-GLASS LAMINATES 
The extremely thin-walled construction of 
these parts provides more space for circu 
lation of than 


cooling air possible with 


the several layers of tape conventionall 


used In addition the _ silicone-glass 


laminates are lighter in than the 
tape Quickly 
] 


place, they effect substantial saving 


No. 281 


weight 


insulation snapped” int 


assembly time and cost 





Dow Corning Corporation, Dept. 8607, Midland, Michigan 


Please send me: 279 280 281 282 283 
284 285 286 287 288 
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if 


TORRINGTON 


can make your 


small precision metal parts 


N faster, better and for less 
SA\ 





than you can make them - Sy 
or buy them elsewhere We ~ 


: guaeeee 
These are typical of parts that Torrington produces daily by ss gusssseee® 
the hundreds or millions. If you use similar small precision 


o 
parts, mail the coupon today for the Torrington Small 
Precision Parts condensed catalog. Even better, send a sketch, 
blueprint or sample part. We will give you a prompt - 
quotation which will mean substantial savings to you. € 


£ f have 
linn~ THE TORRINGTON COMPANY g ¢£ 
(305) 


- 
Specialties Division 
. “tag 


Ra 
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Field Street, Torrington, Conn. 


a 

~ 

a“ 

— 

it : 

‘ 

. 

TORRINGTC a, ‘AL PARTS | | L 
a 

e 


City — 
Makers of Torrington Needle Bearings 
Product Engineer 


ing — July, 1956 








. 
Ki } 
el a ' 


Accopac’ fiber gasket 
seals tightly under low flange loads 


Armstrong CS-301 Accopac is an improved beater-saturated 
gasket material that becomes impervious to both liquids and 
gases at flange pressures as low as 800 psi This fiber-cork 
rubber composition does an excellent sealing job in light- 
weight metal assemblies. 

CS-301 Accopac is highly compressible and resilient. It 
conforms to normal surface irregularities on stamped flanges 
and on rough-finished cast flanges 

This unusual fiber material will not shrink or dry out; its 
special latex binder is non-volatile and non-extractable 
CS-301 maintains a tight seal even in 
alternately wet and dry applications 


> ON LESSIB f ccopac CS-30]1 . . 
HIGH ¢ IPRESSIBILITY of Accopa For more information and copy of 


irve, With light metal 
lows gaskets to con 
ind form a tight seal 


shown by lo d-compré “ . > 
Armstrong Gasket Materials write 
Armstrong Cork Company, 7007 Irvin 


Street Pennsylvania. 


Armstrong ACCOPAC 


flanges this ‘ npres ity il 
form to surtace irre 


without distorting flang: Lancaste1 


$e 
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only Oilite 


gives you such a wide range of self- 
lubricating bronze bearings from stock 


1085 STANDARD SIZES of OILITE self-lubri- 
cating bronze bearings now are available to 
you through your local OILITE Dealer 

Now you save set-up and tooling costs on standard 
OILITE bronze self-lubricating bearings. From a total of 
/085 standard sizes in OILITE bronze bearing stocks— 
including 3/5 new standard sizes—you can fill nearly all 
of your self-lubricating bronze bearing requirements 
Faster! Economically! In any quantity! 

For non-standard sizes, you can order ferrous and non- 


ferrous OILITE bearings produced from any one of 


25,000 dies at our plant—for sleeve, flange, thrust and 


RYS 
— ES 





spherical bearings. There is no charge for their use; only a 
nominal set-up cost on quantities of less than 1000 

And for help on unusual bearing problems you can 
call upon the unmatched engineering skill of Chrysler- 
Amplex in powder metallurgy 

You'll want the new OILITE Bearing Stock List S-56 
which gives the 1085 standard OILITE bronze bearing sizes 
and the complete list of OILITE bronze cored, 
bar and plate material from stock. It's free! 
Write us today or phone your local dealer 
He is listed in the Yellow Pages of your 
telephone book under “Bearings—OILITE.” 


ONLY CHRYSLER MAKES OILITE 


AMPLEX DIVISION 


PRoouctT 


CHRYSLER CORPORATION « DETROIT 31, MICHIGAN 


Bearings « Finished Machine Parts «+ Permanent Metal Filters + Friction Units 
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25 Minimum 
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Mode! 300 Auxiliary 
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4 Die —4 Holes 











Here's a Motor Looking f 


modifications can usually be made, or 


the unit can be furnished at sp 


The newest in the line of Merkle-Korff 
fhp geared motors is the model #300 


shown above This unit, in continuous 


duty service, will deliver up to 300 Ib. 


in. torque, yet it fits in the palm of 


your hand. The motor is ideally suited 


for applications requiring the operation 
of heavy cams, cranks or gears mounted 


directly on the motor shaft 


A typical torque table is shown below. 
This table 
uni-directional shaded pole induction 


shows no-load speeds for 


motors. The loads are the maximum 


under which the motor will start and 
operate continuously without over-load. 
The range of speeds shown are repre- 
sentative of those most commonly used. 
If the 


quired at speeds greater than shown, 


maximum rated torque is re- 


eds as 


low as 1 RPH or slower 


This model #300 is only one of a long 
Merkle-Korff fhp 
They range in speed 
from 800 RPM down to any fractional 


RPM required Merkle-Korff 


can be furnished either with in 


and varied line of 


geared motors 
motors 


shaded pole motors, or with syn 
nous, reversing, series, or shunt wound 


motors. These motors are furnished in 


a wide range of horse power ratings 


ly 


depending upon the Output shaft 


I 
torque requireme¢ nts 


Merkle-Korff engineers will assist your 
design staff in specifying the unit best 


suited to your requirements 


MERKLE-KOR 


~ 
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. 





TORQUE TABLE 


MODEL 300 


stator thickness 


mn 


1%,” 


60 Ib. in 
75 
100 
120 
150 
170 
200 
240 
300 
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MANUAL DISCONNECT 
with visible contacts 


Hacksows on shipping floor of Peerless Machine Company, Racine, Wis., all equipped with 
Allen-Bradley Bulletin 712 combination starters 


ALLEN-BRADLEY COMBINATION STARTERS 


Save Time - Neater Installations - Add Safety 


Machinery builders like the trim appear- 
ance of Allen-Bradley combination starters 
on their machines. Their customers like 
them, too, because they provide added 
safety to workmen. You can't open the 


cabinet unless the disconnect lever is in the 
0 o tas Disconnect unit (with contacts visi- 
it . 
OFF" position ble in the “OFF” position) used in 
The new Bulletin 712 combination start- Allen-Bradley Bulletin 712 combina 


ers have disconnects with contacts plainly tion starters. 
visible when the switch is in the “OPEN” 
position — another safety feature. Bulletin 
713 starters use an I-T-E circuit breaker as 
their disconnect. 
Two thermal relays give continuously 
reliable overload protecticn and prevent 
costly motor burnouts. After tripping they 
are reset from the front of the cabinet. 





For complete information, send for the 
Bulletin 713 combine Allen-Bradley Handy Catalog. 
tion starter with I-T-E 
instantaneous circuit 
breaker. 


Allen-Bradley Co., 1329 S. First St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


{7 @ 
ALLEN -BR LEY lok tii seen 


showing disconnect and magnetic 
——— 0 il f ! | TY starter in one enclosure. 
a 


m 
BULLETIN 712-713 COMBINATION STARTERS 
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SHARC 


SPECIAL 


Sharon is a prime producer of hot and cold 
flat rolled special strip steels in large coils, cut 
lengths or sheets especially for cutting blade 
manufacturers 

If you want exactly the right steel for the job 
call in the man with steel experience — your 
Sharon Steel Salesman. 

Typical Sharon products used by leading 
cutlery manufacturers include 

VANADIUM STEELS — particularly adaptable 
to cutlery manufacture 

STAINLESS — both straight chrome and 
chrome-nickel 

PLATES — 

SPRING STEELS — of every analysis 

N.A.X. and COR-TEN — hi-tensile low 

alloy steel 

FORGING INGOTS and BILLETS 
GALVANITE -a superior hot dip zinc 
coated steel. 
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e Vanufac laren Using bpectal Fleets 
Should Have These Booklets 


430 STAINLESS a « 


SHARON STEEL CORPORATION , popular straig 
Sharon, Prenndyloania GALVANITE Th , 
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DISTRICT SALES OFFICES SHARONART” Rolle« 
Cuicaco, CINCINNATI, CLEVELAND, Dayton, Detrorr, Granp Rapips h exceller 








INDIANAPOLIS, Los ANGELES, MILWAUKEE, NEw York, PHILADELPHIA, ROCHESTER 
SAN FRANCISCO, SHARON, MONTREAL, Que... Toronto, Ont 

















| 6 —pse* z 


ie 


na 


~ 
jot «Complete Motors. 


oF Motor Parts 
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Portable Saws 
Drills 

Nut Setters 
Hammers 


—— 


Routers 

Screw Drivers 
Hedge Trimmers 
Lawn Mowers 


Nibblers 
Lock Mortisers 
Valve Grinders 


Standard motors and matched motor parts repre- 
sent only the beginning of what R & M is qualified 
to build! Special R & M fractional-horsepower 
motors with any housing design—or specially 
designed motor parts to fit your housings—are 
regular R & M contributions to products such as 
those listed below: 
Pumps Polishers Oil Burners 


Compressors Planers Surgical Instruments 
Hones Portable Grinders Grease Guns 


Vacuum Cleaners Business Machines Sirens Vibrators 


Fans 
Sanders 


Cast Cutters Advertising Devices Die Sinkers 
Food Mixers Ventilating Equipment Waxers 




















GF MUSCLES 


forme electron Super- brunt 


With the help of R & M Motors, the new IBM Electronic 


Imagine adding and subtracting 16,666 times per 
second; multiplying and dividing 2,192 times per 
second; “remembering” stored factors in 12 mil- 
lionths of a second! That’s what the IBM electronic 
computer means as a time-saver for industry. 

If you have motors in your products, there’s 
another significant fact about this outstanding 
development: Robbins & Myers built 19 motors for 
use in this machine. 

Leading producers of motor-driven tools, ma- 
chines and appliances recognize R & M as the one 
source that makes a specialty of building exactly 


- 


Data Processing Machine solves in 7 minutes a problem 
that would take 7 years with an ordinary desk calculator. 


the motor needed. Of course, if a standard R & M 
motor will do the job—fine. We build thousands 
of them. But, we also custom-design motors to your 
requirements. In short, the recommendations of 
R & M engineers aren’t prejudiced by any limita- 
tions of stock designs... you don’t have to com- 
promise with what’s right. 

If you have a motor problem... or a new prod- 
uct design on the boards... write us today. Any 
details you give us about your problems will help 
us to give you more specific recommendations. 
They will be held in confidence, of course. 


ROBEINS<MVERS we. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO *« BRANTFORD, ONTARIO 
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Fractional & Integral h.p 
Motors & Generators 


Electric & Hand 
Hoists & Cranes 


Propeliair Industrial Electric 
Ventilating Equipment Fans 


. tt ee oe 
same os te 


4 é I he 


R a M MAKES BOTH! 


Fractional-horsepower 
motors and parts... 


from a h.p. some 
Ral Motor! 


integral-horsepower 
motors; famous 

Ra M"All-Weather” * with 
sealed bearings. 

Up to 200 h.p. 


* All-Weather” is an R & M trademark 


This coupon will bring you prompt information. 


Proauct we 
manufacture 


Robbins & Myers, Inc., Motor Division, 
Springfield 99, Ohio 





Please send me, without obligation, 
information on: Name 





Motor Parts for Portable Tools 





Universal Motors 
Capacitor Motors Company 


R & M “All-Weather” Motors 
—up to 200 h.p. 








Please have a 


Motor Specialist call City & State 
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New trends and developments 
im designing electrical products... 


How General Electric Permanent Magnets help designers 


miniaturize products by supplying constant magnetic field 
energy in a fraction of the space required by electromagnets 


we constant magnetic field 
energy is necessary, powerful 
G-E Alnico permanent magnets offer 


the designer many advantages no 
electromagnet can match. 


The most important of these ad- 
vantages — from the designer's view- 
point—is the permanent magnet’s 
superior volumetric efficiency. An 
Alnico permanent magnet can supply 
a given magnetic field in a fraction 
of the space required by even the 
best designed electromagnet 


Since miniaturization has become 
so vital in the electrical and elec- 
tronics industries, it is important to 
see just why and how a permanent 
magnet utilizes space so much more 
effectively. 


Figure 1 shows a typical magneti- 
zation curve of an electromagnet 
with a flux density of 20,000 gausses, 
when the polarizing force is 200 
oersteds. (The curve has been dis- 
placed into the magnetizing quad- 
rant for comparison purposes.) 


In a well-designed electromagnet, 
approximately half the total area is 
occuvied by conductors, and half 


is flux - conducting core material. 


FIGURE FIGURE 2 
Therefore, to make the comparison 
valid, the residual induction of the 
electromagnet must be reduced to 
10,000 gausses (Figure 2). 


The area under the curve now 
represents the approximate external 
field energy available on a volume 
basis. When the equivalent demag- 
netization curve of Alnico 5 is plotted 
against the corrected electromagnet 


1}2 


curve (Figure 3), the true capabil- 
ities of each type of magnet become 
immediately apparent. 


The area under the Alnico 5 curve 
is about three times the area under 
the electromagnet curve. Thus, to 
produce a given field requirement, 
the permanent magnet will occupy 
a volume one-third that of an equiv- 
alent electromagnet. 


— 


ELECTROMAGNET 


ALNICO 5 





i 


200 





FIGURE 3 


The above comparison is some- 
what theoretical; under many cir- 
cumstances, permanent magnets will 
show to even greater advantage 
For example, consider the two TV- 
tube focusing magnets in Figure 4, 
at the top of the next column 


At the left, is the electromagnet 
previously used. It weighed 2 lbs 
13 ounces, and took up 16.35 cubic 
inches. At right, is the G-E Alnico 
5 permanent magnet which replaced 
it. The new magnet weighs just 15 
ounces, and occupies only 1.30 cubic 
inches —a space saving of 87%! 

These savings in size and weight 
result from permanent magnets’ in- 
herent volumetric superiority. In 
addition, permanent magnets provide 
equally impressive savings in both 
initial and service costs because of 
four other inherent advantages. 


O 


PERMANENT 
MAGNET 
ELECTRO-MAGNET 


FIGURE 4 


First, no power source is required 
with permanent magnets, because 
no energy is consumed. Once mag- 
netized, the field is permanently 
retained. 


Second, permanent magnets oper- 
ate continuously. There can be no 
interruptions of the field due to 
power failure. 

Third, permanent 
extremely stable 
temperature conditions 


magnets are 

changing 
They are 
unaffected by conditions ruinous to 
electromagnet installations 


under 


Fourth, permanent magnet assem- 
blies are easier to install, and cost 
nothing to maintain. There are no 
moving parts to break down, no 
wiring to burn out, no costly, time- 
consuming repairs to make 


These are but a few of the many 
reasons why designers are turning 
to G-E Alnico magnets for products 
for which only electromagnets had 
been previously considered 

If you have a problem where con- 
quired, one of the G-E Alnico 
compositions may well be your solu- 


stant magnetic field energy is re- 


tion. For more design data o1 
technical assistance from our magnet 
engineers, write: Carboloy Depart- 
ment of General Electric Company, 


11127 E. 8 Mile Road, Detroit 32, 
Michigan 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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Tough, Flexible CaPlugs Are Used in Countless Ways 
to Protect Products in Process, Storage and Transit 


Quick to put on... kind to threads...add sales sparkle 


GS 


JUST PUSH THEM ON... OR PUSH THEM IN 


Tapered CaPlugs can be used as caps or plugs, 


inside or outside of threaded or plain fittings 


Costing less to buy, these versatile closures cost 


less to apply. Time studies show 


CaPlugs save up to 500% in 


r 


that Tapered 


labor costs 


EASY TO REMOVE, TOO! 


Installed on these Bristol air control instru- 


ments, CaPlugs prevent dirt or foreign matter 


from getting into the system before installation. 
The Bristol 


enough so that they are not accidentally dis- 


Says Company, ‘They ore sturdy 


lodged, but are still easily removable 


USED BY THOUSANDS OF INDUSTRIES 


Here, CaPlugs ore applied by Caterpillar Trac 


tor Co., to protect and keep clean the 


tubing used in fuel injection equipment for 


diesel engines.'' Made of Polyethylene, CoPlugs 


will shred 


not collapse, chip, break or 
most severe of conditions 


uncer 


INDICATES CARE IN MANUFACTURE 


On this Alemite Accumatic Valve 
CaPlugs odd zestful eye appeal. Says Stewart 
Warner Corp CaPlugs help impress the cus 
tomer with the steps that have been taken to 
protect the equipment and convince him of the 
continuing need for protecting lubricants against 
contamination 


colorful red 


FIT MULTITUDES OF PRODUCTS 


CoPlugs protect electrical connector fittings and 


armature shaft extensions of 


Here s 


these electr 


motor assemblies sure, safe protection 


thats adaptable to a types of products and 


parts (Photograpt ° 


Borg-Warner 


rtesy Pesco Products 


Division Corporation) 














YOU NAME IT 


There's a CaPlug 
need With six 
threaded 


stock 


to fit nearly closure 


(both 


over 275 


every 
standardized designs 
and 


non-threaded) and 


sizes available off-the-shelf deliveries 


con be made to meet immediate 


Write for 


your require 


ments without delay free samples 


and prices 


Free “see-for-yourself” assortment mailed on request 





Product 


] nginecring 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2205-9 Eimwood Ave., Buffalo 23, N. Y. 


MAIL a free assortment of CoPlugs, 
immediately, without obligation. 
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CHASE* 

NICKEL LEADED 
COMMERCIAL 
BRONZE 


Chase 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass, Copper and Stainless Steel 
Mienta «+. Baltimore + Beston + Charette + Chicage + Cincinnati + Cleveland + 


For making 


STRONGER PRODUCTS 


that have to be machined! 


This is the high-strength leaded commercial 
bronze you have been looking for! It has 27 per- 
cent higher tensile strength, 20 percent higher 
yield strength than Leaded Commercial Bronze, 
yet has a machinability rating that is 80% of that 
of Free-Cutting Brass. 


Chase Nickel Leaded Commercial Bronze is a 
moderately priced alloy for making longer-lasting 
pole line hardware, electrical fasteners, nuts, bolts, 
and other bronze products that require added 
strength. Order Chase Nickel Leaded Commercial 
Bronze today. It’s available in rod form—round 
sizes from %” to 1” diameter, hexagonal sizes 
from %” to %”. 


“IN THE CHIPS’’—a Chase movie showing Brass Rod and 
Wire at work. Every machine shop can benefit by showing 
it. Loaned free on request. 


Oalies + Denver + Detroit + Grand Rapids + Heuston + indionapolis + Kansas City, Me 


lesAngeles + Milwenkes + Minneapolis + Newark + New Orizens + NewYork + Philadelphia + Piltsbergh + ‘Providence + Rochester + Si.lovis + Senfrancice + ‘Seattle + Waterbury 
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A new low price in “hi-fi” 


produced with DYLITE™ polystyrene 


Those versatile, puffable beads of Dy- 
LITE expandable polystyrene are open 
ing the doors of “hi-fi” music to budget 
minded people. It happened when 
Leonard Bonn, president of Plastilex 
Products, Inc., Philadelphia, used his 
imagination . and a few pounds of 
DYLITE expandable polystyrene. 

“T first saw DyYLITE advertised three 
‘Although 
its use was not suggested for our field, 
I felt that the unicellular feature would 


years ago,” said Mr. Bonn 


absorb and prevent passage of sound, 
making it ideal for producing high fidel- 
ity equipment. Since spheres are recog 
nized as the ideal sound baffle, experi 
ments were run molding half spheres 
with copper hand molds. Gluing two 


AT RIGHT 

Mr. Leonard Bonn holds a model of his 
“Bonn Sonosphere” specker, produced 
with DYLITE polystyrene. 


BELOW 


One-half of a “Bonn Sonosphere” still 
in the compression mold. Made with 
DYLITE, the completed sphere is an ideal 
hi-fi’ sound boffle, weighing just six 
pounds, including speaker. 


halves together, we found that we had 
the ideal baffle, with the additional 
characteristics of lightness, low cost 


the outer wall 

Today, the “Bonn Sonosphers 
and inertness to water, air and light providing low-cost “hi-fi” musi 
After initial experiments, a “cycle 


control 


people who could never afford it 
fore Dy ire. We feel that DyLire 


solve problems in hundreds of as-yet- 


compression molder was con 
structed to mass-produce the speaker 
shell. Using Dy.ite, the beads were 
“popped” to twice their original size 
by pre-heating, then poured into the 
mold for treatment under heat, mois to 
ture and pressure. “The finished prod 
uct has a relatively dense skin. It 


discovered fields of manufacturing 


haps your field is one of them. If yo 


Koppers Company, In« 
Division, Dept. PE-76, Pittsburgh 
Pennsylvania. ’ 

weighs only six pounds with speaker; 

it’s strong enough to be bounced with 

out breaking. The beads inside form a 

soft, resilient wall, permitting the inner 

surface to vibrate as an independent 


membrane, isolated acoustically fro 


like to learn more about DYLITE, write 


Chemic: 





~— KOPPERS 


KOPPERS 
ba PLASTICS 


Sales Offices: NEW YORK BOSTON PHILADELPHIA + ATLANTA 
CHICAGO + DETROIT HOUSTON + LOS ANGELES SAN FRANCISCO 
In Caneda: Dominion Anilines and Chemicals, Lid., Toronto, Ontarie 





Remote or 
automatic 
switching 


AT HALF THE COST 


with Westinghouse motor- 
operated AB circuit breakers 


Now you can use a pushbutton or relay to electrically 
operate a Westinghouse AB circuit breaker. You can add 
load switching to your circuit protection — from a con- 
venient point or under pre-determined conditions. And 
all without the need for a costly breaker-contactor com- 
bination or an expensive, large air circuit breaker. 

Cost of the motor operator is but a small fraction of 
that for a large contactor. In fact, the complete dual- 
purpose breaker (breaker and motor operator) cost less 
than a contactor alone. Don’t forget either the valuable 
space you save by eliminating contactors or by replacing 
larger breakers. 

With the Westinghouse motor-operated circuit breaker 
you g.i all the proved AB De-ion® protection features. 
In addition you have your choice of such internal aids as 
reverse-current trips, undervoltage trips, and auxiliary 
or alarm switches. The motor operator can be applied to 
breaker Types J, K, KL, L and M in ratings of 70 through 
800 amperes. 

If it’s remote or automatic breaker switching you need, 
consider the real savings possible with motor-operated 
AB circuit breakers. Your local Westinghouse sales office 
will be glad to help — or write direct to Westinghouse 


Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
j-30213 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR YOu! 


ag ts 


as 
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LEADERS IN INDUSTRIAL SAFETY: 


Finishing equipment at Aluminum Company 
of America's new Vancouver, W ashington 
extrusion mill includes two stretchers capa 


7« 


ble of exerting up to 75,000 pounds of 


“pull” on extruded shapes 


One of the things that impresses visitors to Aicoa is the strong emphasis on safety. it isn’t surprising, then, 
to find fire-resistant Pydrau! used in Aicoa hydraulic equipment eliminating a potential source of fire 


FIRE-RESISTANT PYDRAUL F-9 
CHANGES FIRE ZONES TO SAFETY ZONES 


275 million hours of actual in-use operation Write now for new booklet, “PYDRAUL F-9 
without a single hydraulic fire—proves the safety Organic Chemicals Division, MONSANTO CHEM 
and dependability of fire-resistant Pydraul ICAL COMPANY, Dept. PYD-1, St. Louis, 1, M« 


nderdures PYDRAUL F-9— First and Only Hydraulic Fluid 

But Pydraul gives you more than safety. You can Listed by Underwriters’ Lab 

be sure of long equipment life with low maintenance 
because Pydraul lubricates like a premium 

petroleum oil. You'll save money on fluid consump 

tion, too! Pydraul is reclaimable—you can return 

spillage to the system, use it again and again 


On May 31, 1955, Pydraul F-9 became the first 
fire-resistant hydraulic fluid listed by Underwriters 
Laboratories. From the Laboratories’ Service Card 
“The fire hazard of (PYDRAUL) is rated 2 to 3 in 
accordance with Underwriters’ Laboratories, Inc.'s 
Make a quick check of your hydraulic equipment Standard of Classification in which Ether rates 100 
calculate your fire risk if it’s close to hot metal Gasoline rates 90-100, Alcohol (ethyl) rates 60-70 
electrical contacts, open flame or other heat sources Kerosene (100° F. flash) rates 30-40, and Paraffin 
Then talk to a Monsanto representative. He will oil rates 10-20." See Underwriters’ Laboratories 
show you how easy it is to convert to Pydraul Inc.’s guide No. 540 18, File MH6049 
giving you a future of positive safety from hydrauli PYDRAUL: Reg: U.S. Pa 
fires at low cost per year 


PYDRAUL MEANS: 

Fire Resistance No Corrosion 

Excellent Lubricity Re-use, Again and Again 
High Stability 
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F. W. Hoelscher (left), K. 8. Kruel of St. John’s 
Poultry Farms, Inc. Hoelscher designed unique 
feeding system. 1) 


STREAMCOOLED MOTORS 
help feed 120,000 chickens 


ically-mounted, 2-HP Baldor Motor drives 

elevator which lifts corn grain from 
nd level into hopper for storage 
ct te 


* i ee al 


St. John’s Poultry Farms, Washington, Mo., boasts one 
of the most time and labor saving systems for feeding 
chickens in the world! Six block-and-a-half long broiler 
buildings house 20,000 chickens each. One man maintains 
each building. 


Many Baldor Streamcooled Motors power these auto- 
matic feeding systems. Splash-proof, dust-proof, totally 
enclosed motors keep out powder-like grain that con- 
stantly fills the air. Non-clogging external fans can’t 
cause trouble that might stop entire system. 


These same rugged Baldor Motors—proven in field use 

bese 5 for over a third of a century—have also earned an out- 

Hammer mill, powered by a 5-HP Baldor Motor standing reputation among OEM users. Baldor engineer- 

grinds grain and blows it to weighing bin ing counsel is available— without obligation—to help solve 
and mixer your knotty motor problems. Just contact... 


BALDOR ELECTRIC Co. 


4353 Duncan Avenue St. Lovis 10, Missouri 


Chain belt carries feed in adjustable-height troughs to 
20,000 broilers. Automatic timer increases frequency of 
delivery as chickens mature. Human hands never touch 
grain during entire process. 


an 


Product Engineering — July, 1956 





FOR TRAILERS THAT DO NOT WEAR 


OUT. This Fruehauf trailer has sides 
made from thin sheets of Stainless 
Steel, corrugated into walls that are 
only one inch thick. That’s why it can 
carry more cargo than trailers of 
other, heavier types of construction 
Most joints are welded, an easy job 
with Stainless. There is nothing to 
corrode or loosen: in fact, no Stainless 
trailer has ever worn out! 


FOR ARCHITECTURAL USE. Chis Dawson Floating Sill is made from 


type 302 Stainless Steel. It combines fine appearance with the e 
during properties of Stainless Steel. The finished job is neat and 


trim, and it will last as long as the building 


En se TO 2 TNC 7 
FOR HEAT RESISTANCE. This is a Lennox Crop Dryer [ SS ST ATN | } SS ST ) 
It burns 12 gallons of fuel oil per hour and has an input of hh cy = I 4 ri. BN h ALAL 
2,000,000 BTU. Wherever the heat is most intense, type 


430 Stainless Steel is used. It is especially important for SHEETS ~ STRIP « PLATES - BARS ~* BILLETS 
the combustion chamber and emitting tubes PIPE - TUBES - WIRE - SPECIAL SECTIONS 


UNITED STATES STEEL 





57% Uses Unlimited for 


3 switches control functions 
of precision grinder 
ee 


*<f 


283 
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Rugged day-in, day-out service to 
precision-grind 380 piston assemblies 
an hour demands components of the 
utmost long life and dependability. 
Designers of the centerless grinding 
machine which performs these oper- 
ations chose three MICRO SWITCH pre- 
cision switches to signal and control 
the various steps of the loading and 
unloading cycle. 
This selection, they told us, was be- 
cause: 
MICRO SWITCH provides the 
largest selection of oil-tight 
switches of the type required. 
MICRO SWITCH national distri- 
bution makes switch replace- 
ment a simple matter. 
MICRO SWITCH field engineering 
service is quickly available. 
. 
Switches perform 3 different 
functions in rotary 
cutter-winder 


Small, compact, well-protected 
switches were required by the de- 
signers of a rotary cutter-winder 
used in the textile industry. 


216 





| 
Each switch performs a separate and 
distinct function. The micro preci- 
sion switches were selected because 
of their ability to best meet these 
diverse requirements: 
A switch (shown) prevents op- 
eration of the cutter frame if 
the new shell is not in position. 


120 


Another switch, which has high 
inrush capacity, operates the 
starting motor. 

A ruggedly housed switch op- 
erates a 4-way solenoid pneu- 
matic valve to raise and lower 
the cutter frame. 





Mercury switch gives alarm 
protection for piant windows 
A company which supplies plant pro- 
tection services found HONEYWELL 
mercury switches ideally suited to 
their design requirements. 





The switch is attached to horizon- 
tally pivoted windows of the fenestra 
or projected type. 

When the window is closed, the 
switch is in the normal or protected 
position. Opening of the window ac- 
tivates the mercury switch and causes 
the alarm to be sounded at a central 
station. 

These versatile switches perform ex- 
cellent service in a wide variety of 
applications where tilt motion is pres- 
ent and low operating force is de- 
sired. Often the proper tilt motion 
can be developed by consultation 
with MICRO SWITCH engineering 
service. 


24 switches of 8 different 
types control robot 
washer operation 


Design engineers chose MICRO preci- 
sion switches to control every step 
of a fully automatic commercial 


4 
I 


{ — 





& 


g— 


washing machine. 24 switches of 8 
different types control the measure- 
ment of water, temperature, timing 
of washing cycle, steam injection 
and dumping water at cycle’s end. 
MICRO SWITCH units were selected 
because of their long-life, depend- 


ability, and high electrical capacity. 
Their use was an important factor in 
making possible this completely au- 
tomatic washer. 

MICRO SWITCH ability to provide a 
wide range of switch types to meet 
every switch requirement is the rea- 
son design engineers rely on MICRO 
precision switches as components for 
new and improved products. 





MICRO SWITCH gives 
“push button” operation 
to coffee brewer 


Four MICRO precision switches help 
provide precise control of every 
brewing factor of a well known com- 
mercial coffee maker. 


These high capacity switches auto- 
matically measure the amount of 
water and control the temperature 
and infusion time. All switches handle 
high inrush current. 


% 


Designers of the coffee brewer picked 
MICRO SWITCH units for this device 
because of their ability to meet the 
requirements of: 


Long-life reliability 
Quick, positive action 
High electrical capacity 


Let MICRO SWITCH 
Engineering Service be your 
short cut to better design 


MICRO SWITCH Engineering Service is 
made up of experts on just one thing 
—precision switching problems. 


Whatever your design problem, its 
solution may easily be expedited by 
consultation with an engineering 
service that has helped in the solu- 
tion of many complex electrical 
switching problems. 


MICRO SWITCH may have already 
solved a problem similar to yours— 
for somebody else. Should your prob- 
lem turn out to be entirely new, 
MICRO SWITCH can—and will—de- 
velop the switch you need. 
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| ...THEER USE 


9 Explosion-Proof Switches Control 
Machine Making Shell Primer Bodies 


MICRO SWITCH explosion-proof 
switches—of two different types— 
enable this ingenious machine to 
prepare primers, under hazardous 
atmospheric conditions, for artil- 
lery shells. 


In one streamlined operation, all 
handwork is eliminated as this 
diaphragming machine lacquers 
the interior of the primer body; 
punches and forms diaphragms 
from a paper roll; seats diaphragms 
to proper depth and provides final 


Send for new Catalog 83 on 
Industrial enclosed switches. 


inspection of finished parts. 


Shown here is the rotary index 
table which is controlled by MIcRO 
SWITCH explosion-proof switches. 
Five of the nine switches used 
may be seen. 


This is a typical example of the 
important part played by MICRO 
SWITCH productsand MICROSWITCH 
engineering service in the develop- 
ment of automatic machinery to 
serve a wide range of industrial 
applications. 


'S A PRINCIPLE 








OF GOOD DESIGN 


NEW! 


| An “Electrical Memory” 
Toggle Switch 


Here is the first in a new series of “‘electri- 
cal memory” toggle switches. It is a four- 
pole assembly with one pole to indicate 
which circuit was last operate It prom.- 
ises to simplify and sakens revolutionize 
some basic circuit designs of complicated 
ground radar units, computer devices, air- 
craft control panels and other types of 
remote control equipment 

EVER POSITION NO 2 
MAIN’ AINE POS! TION 


. ' EVER POSTION 
N q MOMENTARY POSITION 


Lever Position Lever Position Lever Position 
No 1 No 2 Ne 3 


We tec 
Cuwrcst Made 
nC Tec 
Circuit Made 
nO Tec 
Corcunt Made 


Switch No NO. Tet 
Cwewt Made 
nO Te 

__ Circuit Made 
WC. Tol NC. Tec 

__ Circuit Made _— Circuit Made 
NC. Tel . nO Tet 
Curcurt Made Corcunt Made 

Cwrcuit Made if Lever Last Mowed To Lewer Position Me | 

Circuit Made if Lever Last Mowed Te Lever Position Ne 3 


NC Tel 
Cucunt Made 
nC Te 
Cucurt Made 


Switch No. 2 
Switch No. 3 
Switch No 4 


“nC. Tot 
“WO Tel 


The assembly uses three single-pole, dou- 
ble-throw functional basic switches and 
one single-pole, double-throw “memory” 
switch 

In application the “memory” switch indi- 
cates through a pilot light or buzzer which 
circuit was last operated 

The three functional switches operate at 
three lever positions: maintained center 
and momentary from each extreme position 
Electrical rating of basic switches: 5 ainperes 
125 or 250 volts a-c. The d-c rating at 30 
volts: inductive—3 amperes at sea level 
and 2.5 amperes at 50,000 ft.; resistive 

4 amperes at sea level and 4 amperes at 
50,000 feet; maximum inrush — 15 amperes. 


For more complete information on this new switch or any 
MICRO SWITCH precision switch, contact the branch near you. 


= 


SWITCH 


A DIVISION OF MINWEAPOLIS-HONEYWELL REGULATOR COMPANY | H 


In Condo, Leaside, Toron 
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When you design or modernize 
equipment, look into the four big reasons for using Skinner’s low-cost 
V9 Solenoid Valve. [1] Only 4 5/10” high, the V9 fits nearly anywhere, 
saves space, yet is powerful enough to operate single- and double-acting 
cylinders. [2)] Available in more than 176 variations of capacities, metering 
and types; it can be used with air, inert gases, hydraulic oils and other 
common media at 0-150 p.s.i.[3.]The V9 provides leakproof, 
dependable, fast operation — up to 600 cycles per minute in many applications. 


Its rugged, frictionless construction and precision engineering 





ensure life spans of | millions of cycles, | eliminating replacement 





and maintenance problems. 


For complete information, write for Catalog D2. 


THE CREST OF QUALITY 


\NNV 
i : | eS 


SKINNER ELECTRIC VALVE DIVISION SKINNER CHUCK COMPANY = 
w 


XO 
Ric “Ty ® 


$0 LEN 0 | D | 114 Edgewood Avenue 


New Britain, Conn. 


WORLD-WIDE REPRESENTATION 
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American Vibration Eliminator absorbs vibration in piping leading from refrigeration 


Cerf. 


Sah 


. 
« 


an 
eo 


Standard line of flexible metal connectors 
simplifies isolation of vibration in rigid piping 


Typical American flexible assemblies « 
able to convey bot! 

sorb vibratior 
ind expansi 
ing parts I 


delicate tubing, wiring 


U™ ONTROLLED vibration in pipelines 
otten re sults in obj ctionable noise, 
cracked piping high maintenance costs, 


and expensive shutdowns. 


Ameri 


of flexible met 


in engineers 
number! 

conduits that 
by design et 


blem. 


vineers al 
this pre 
American Vibration Eliminators 
ted here short 

flexible (YS 

tin) tubing 
vibration in rigid piping o 


bronze 


+ 


used to mil 


ing, retrigeration and other 
may be a lapted to you! product 


problem. 
Flexpipe* standard flexible connectors 
seamle SS tin bronze tubing corrugated 
for flexibility, with tin bronze 
] 


covering~—used in 


wire Dra 
wet heat syster 
contractors, and in other installat 
convey ir gas oil steam or 
dampen nois 
pansion und « 


lat 1Ons 
Sealtite 


In piping, t ul 


ontraction 


flexible, liquid-tight conduit — 


yER CONN 


y a < . ° . F 
AM N 
SE&UVG Ge stu Ve OE 


FLEXIBLE METAL HOSE AND TUBING 


an ANACON DA product 








“TO 
CONSIDER 


FIRST 


THE INTERESTS 
OF THE 
SUBSCRIBER”’ 





THIS IS TO CERTIFY THAT 


NEERING 





OF HiCS AND STANDARDS OF PRACTICE 
AND [S ENTITLED TO THE 
S AND BENEFITS OF MEMBERSHIP IN THE 


BUSINESS PUBLICATIONS 








PRODUCT ENGINEERING is an active member of the Associated Business Publica- 
tions which this year is celebrating its Golden Anniversary. We take this opportunity 
proudly to re-affirm our belief in the high publishing principles for which the Associa- 
cion stands and to assure our readers that we will ever “consider, first, the interests of 
the subscriber.” 


THIS WE BELIEVE... 


(THE ABP CODE OF ETHICS) 


The publisher of a businesspaper should dedicate his best efforts to the cause 
of business and social service, and to this end each member of the Associated 
Business Publications pledges himself: 


Q) To consider, first, the interests of the subscriber. 3) To encourage all constructive efforts to improve 
To subscribe to and work for truth and honesty the standards and quality of advertising. 


in all departments. 


To avoid unfair competition. 


To endeavor to be a leader of thought in his edi- 6) To determine what is the highest and largest func- 
torial columns, and to make his criticisms construc- tion of the field which he serves, and then to strive 


tive. 


in every legitimate way to promote that function. 
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PRODUCT HIGHLIGHTS 


General Electric Speed-Measurement Systems 
Now Tailor-Made to Suit Your Needs 


These low-cost and highly accurate components 
add beauty and quality to your product. 


General Electric’s complete line of a-c 
and d-c tachometer generators and indi 
cating or recording instruments provide 
you with a low-cost answer to your speed 
measuring problems. Every system is 
tailor-made to your needs and all com- 
ponents are calibrated together at the 
factory to assure you highly accurate 
operation on your equipment. 

SMALL IN SIZE, these tachometer gen- 
erators are ideal for measuring speed on 
machines where space is at a premium 
and where accurate speed indication is 
necessary for quality control and pro- 
tection of expensive machinery. 
TOTALLY ENCLOSED, all G-E tachom 
eter generators are protected from dirt, 
dust and other foreign matter which 
might affect operation. 

ANY LEGEND you desire will be marked 
on your G-E tachometer indicator scales 
Your instrument can be calibrated in 
units such as feet per minute, inches per 
minute, spindle rpm or any related speed 
Manufacturer’s or customer’s name may 
also be imprinted on the scale face. 

FOR GENERAL-PURPOSE NEEDS, a 
Model 1E148 tachometer generator used 
with a Type DB-18 tachometer indicator 
provides a speed measurement range of 
100 to 5000 rpm. 

LOW-COST SPEED CONTROL, as well 
as accurate speed indication, is furnished 
by G.E.’s D-C tachometer generator 
9894743 in a wide variety of applications. 
FOR MORE INFORMATION write for 
Bulletin GEC-1258 to Section 585-43, 
General Electric, Schenectady 5, N. Y. 


— 
600 


4 


HANDSOME DESIGN ond top quality of DB-18 indicator help make your product more saleable. 
Long scale and clear, shadow-proof gloss give telescopic readability 


— e 


WEIGHING ONLY 5 POUNDS this 1E148 gen- DESIGNED FOR MINIMUM SPACE, this 9894743 
erator has o speed range of 100 to 5000 rpm generator can be either flange or foot mounted 
and is suitable for most general-purpose needs. Two models: 50-v or 100-v per 1000 rpm. 


TURN THE PAGE FOR MORE G-E PRODUCT HIGHLIGHTS > 
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Designers 


New smamaze' d-c motors give the 
machines you build greater output 


To meet modern industrial needs for 
faster, more automatic, more continuous 
production, General Electric has de- 
signed an entirely new direct-current 
motor—the d-c Kinamatic. 


Designed for Automation—-Now, a 
direct-current motor has been designed 
for the modern job it has to do—either 
as individual motor drive or in regulat- 
ing systems. The new General Electric 
d-c Kinamatic motor supplies the wide 
speed range and versatility required for 
today’s manufacturing methods. It is 
designed for the close control of ma 
chines and split-second timing of proc- 
esses essential to higher output 


Accelerated Production—The new d-c 
Kinamatic motor will modernize your 
equipment, give it increased power, 
higher speeds, greater output capacity 
With the quicker acting General 
Electric Kinamatic motor, your ma- 


chines will process a greater variety of 


products . faster easier and 


with less maintenance and spoilage 
More Powerful—By 
vanced design with improved materials 


combining ad 
and manufacturing techniques, General 
Electric engineers have packed more 
power into the entire Kinamatic line 
The powerful Kinamatic motor, with 
new stamina and durability, is ready to 
become one of industry’s most effective 
weapons for keeping costs down, for 
meeting competition, for boosting pr 
ductivity levels 

Convenient, easily adapted acces 
modifications add even 
greater versatility to Kinamatic motors, 
“‘specials,’’ permit 
switching motors from one application 
to another to reduce spare-motor and 
spare-parts inventories. Ratings from 1 
to 150 hp are included in the line. See 
GEA-6355 


sories and 


often reduce need for 


tirade mark of General Electric Co 





Vacu-Sel tectifiers reduce 
design space by 50%, cost less 


Because Vac-u-Sel rectifier cells can be 
operated at higher current and voltage 
ratings and still provide the same life 
expectancy of ordinary selenium recti- 
fiers, a stack for a given application can 
be assembled using fewer and smaller 
cells. This can result in a size reduction 
up to 50% and at an appreciable 
savings. 

If you need longer life, greater de- 
pendability, and better performance, 
you can operate the Vac-u-Sel rectifiers 
at their handbook ratings. This will give 
you a life expectancy of up to 80,000 
hours which is about more than is 
available from most ordinary selenium 
rectifiers under the same conditions 

G-E design engineers are able to 
accurately predict the output and life 
characteristics of any Vac-u-Sel model 
number. With this in mind General 
Electric has developed a special Appli- 
cation Manual with which you may 
design your own rectifier stack to meet 
the exact requirements of your applica- 
tion. In this manner, you can select 
what you need in terms of life expect- 
ancy, performance, size, and cost. What 
is more, over 17 years of experience with 
selenium cells manufactured by the 
precisely controlled vacuum process will 
aid you in designing toward predictable, 
continually reproducible performance. 
Write for a copy of Application Manual 
GEC-1330. *peg. trade mork of General Electric Co 


GENERAL @@) ELECTRIC 
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DigestK2 


New enclosed coolant pump motor 
keeps out dirt, metal shavings 


Designed especially for driving machine- 
tool coolant pumps, this new General 
Electric fractional-hp motor is totally 
enclosed, non-ventilated to minimize the 
danger of damage from dirt and metal 
particles and to assure dependability of 
operation. 

For long bearing life, the motor has 
large grease reservoirs, which assure a 
supply of a 
grease for up to 10 years. In addition, 
the motor can be mounted horizontally 
or vertically. Available in ratings from 


14 to 3¢ hp. See GEC-1353. 


new, moisture-resistant 


Drum switch assures you easy 
installation, reduced maintenance 


General Electric's 
complete line of 
drum switches are 
especially designed 
for starting and 
intermittent oper- 
ation. They can be 
ised with magnet 
ic line starters to 
provide under- 
voltage and over- 
load 
limit switch 
trol, or interlock- 
ing with 

drives 
Combination knockouts simplify con- 
nections from bottom, back, or sides 


protection, 


con- 


other 


on conduit boxes. Finger contacts can 
be reversed after one side is worn so 
that the second side is completely used 
before replacing. Compensation adjust- 
ment for finger and segment wear is 
easily accomplished with a screw driver 
For drum switches, check GEA-6307 
195¢ 
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Low-speed synchronous inductor motors 
provide versatility, long life 


Use these General Electric fractional-hp 
motors for high torque, low synchronous 
applications requiring frequent 
starts, stops, and reversals. Because the 
input current is nearly for 
various load conditions, these motors 
can be stalled continuously without 
damage from overheating. Only one 
moving part lubricated-for-life 
bearings mean long life and low main 
tenance on your 


speed 


constant 


and 


applications 


Available 5 oz 
continuous at 40 C and 150 oz. in 
mittent for '4 hour at 55 C, there are a 
number of models from which to chooses 


These 


valves and rheostats for remote or auto 


in two ratings, 7 
inter 


are used on motor-operate 

matic control, and on industrial process 
timers. Sufficient torque is developed to 
operate cams, levers and other devices; 
Low 
speed and rapid deceleration have en- 
abled it to actually replace the gear 


often replacing a second motor 


Type SMY Motor, 54-frame 


sutomati 


pe nsit 


cuitry 


operation-—moving 


degrees 


plied 


1g machin ng 
} 


n ] 
has naa SSDI 


for each power 


for computer and metering 


a definite 


impulse 


plications. Write for GEC-1294 


Compact SB-1 switch gives you long service life 


The Type SB-1 switch is a rotary cam 
operated device designed primarily for 
the control of electrically-operated cit 
cuit breakers, small motors, magnet 
switches, and similar devices 

Standard SB-1 switches are designed 
However, if 
you have a special application, a switch 
can be built from standard parts to meet 
your requirements. Long wearing cams 


to meet most applications 


positive wiping action of the silver-t« 


silver contacts, and positive contact 
opening and closing action through cam 
pressure all combine to provide a high 
quality switch that will give you long 
Write for GEA-4746 


dependable life 


i 

| Please send me the following bulletins 
¥ for reference purposes 
GEC-1330 

| Drum Switches 


Kinamatic motors 


GEA-6307 
GEA-6355 
GEC-1294 
GEC-1353 Coolant pump motors 
| GEA-4746 Control and Transfer 


Swit 


x 


Synchronous inductor motors 


hes 


for immediate project 


Vac-u-Sel Rectifier Application Manual 


Company 


State 


General Electric Co., Apparatus Sales Division, Sec. Au68-130, Schenectady 5, N. Y 
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AETNA FREEZES BEARINGS at1 oO BELOW ZERO 
to give you better, more dependable anti-friction performance 


Looks warm and comfortable, doesn’t he?—the operator pic- 
tured here. Actually he’s only inches away from one of industry’s 
coldest work spots—the “‘deep freeze’” vault where Aetna bearing 
components are treated at temperatures as low as 130 degrees 
below zero. 


This special sub-sub zero treatment makes certain that vital 
Aetna bearings built into high precision products will provide the 
dimensional stability so necessary for sustained peak efficiency and 
longest life expectancy. In this quick-aging process the steel’s metal- 
lurgical structure undergoes transformation—from the relatively soft 
austenite retained from heat treating into the much harder, tougher, 
fatigue resisting property, martensite. The result is a stabilized bear- 
ing that permanently holds it precise tolerances and assures the 
lowest possible coefficient of friction no matter how severe or varied 
the operating temperatures may be. 


We call this the “‘cold war’’ against friction—one of the many 
advanced ways and reasons Aetna consistently produces anti-friction 
Typical examples of Special Aetna Super-Pre- products that lead the field in dependability and cost-cutting efficiency. 


cision Bearings . . . manufactured to the most “oe : ‘ 
advanced dimensional control standards includ Perhaps stabilization can solve a stubborn bearing applica- 


ing tebtesten, tion problem for you, too. Aetna’s technical staff is ready to help you 
investigate. Why not outline your problem for their study? 





AETNA BALL AND ROLLER BEARING COMPANY 


Division of Parkersburg-Aetna Corporation 


4610 SCHUBERT AVENUE +- CHICAGO 39, ILLINOIS 
Manufacturers of: Stondard and Special Ball Thrust Bearings + Angular Contact Ball Bearings + Rediel 
Ball Bearing Mounted Units + Special Roller Bearings + Ball Retoiners * Herdened and Greund Washers 


© Sleeves « Bushings + Miscellaneous Parts 
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Perspectives 





HOW NOT TO 
RECRUIT ENGINEERS 


ABOUT THE RECRUITERS 


THE RECRUITER 
MUST GET SOMEBODY 


IN DESIGN AND DEVELOPMENT 


June was graduation month for many engineering students, but finding 
a job was no problem for them—they had been signed up months before, 
some in their Junior year. Others have been on half pay since March, if 
they agreed to join a certain company upon 
graduation—and still more will receive a 
$700 bonus just for signing up with a com- 
pany. These are just a few of the lures held 
out to engineering students, and according 
to Chester Linsky, (right) Assistant Professor 
of Industrial Engineering, at Pennsylvania 
State University, the companies are dead 
wrong in their approach to the competitive 
game of recruiting engineers. 

The companies should be made to realize 
that they are poisoning the minds of the students by bribing them with high 
salaries, and are putting them in a position to say that they will be getting 
more money upon graduation than their professors earn. Today too many 
students feel that their degrees are up for sale, and all they must do is 
graduate. After a while, learning gets to be of secondary importance. Col- 
lege faculties then have the additional job of educating the student to 
consider first what kind of future he can expect to have with a company, 
rather than how much he can get from the highest bidder. 


Too many times the company sends the wrong person to recruit. Fre- 
quently it is someone from the personnel department; once even a recrea- 
tion director from a company arrived on campus to hire engineers. In 
another instance, a representative of one division of a corporation was 
sent out to recruit engineers for the entire corporation. Such an arrange- 
ment prevents students from asking specific questions about a plant or 
its engineering department operation. This is an excellent example of the 
charge that most companies actually do not know what they want in terms 
of engineering help. In many cases this “mass hiring” only leads to “mass 
weeding-out” and firing at the end of the training period. 


Another reason for the “bribery” approach to hiring engineers is that 
the person sent out to do the recruiting feels that he must bring back 
somebody. Professor Linsky is of the opinion that these recruiters do not 
spend enough time with the students, either to determine if they have the 
exact qualifications the company desires, or explaining the advantages to be 
found in the company other than pay and fringe benefits. It is not un- 
common to see professors “wined and dined” in hopes that they will 
recommend a particular company highly to their students. 


(Continued on page 131) 
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Why Bodine motors 


were selected 





for eS y: » ede : BODINE 


| errr ’ MANUFACTURES 
Howe Scales _— A 
ie HORSEPOWER 

4 This is a two-in-one piece of equipment. It ELECTRIC MOTORS 


weighs a load and simultaneously records the FOR: 
iL weight. ’ 








adding machines 





letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
hand dryers 
portable tools 

sound recorders 

air conditioners rs 
check protectors 





respirators 
A combination of a Howe Mechanoprint and a f, With the load in place, you press a bar, and , 
Tape Drive Dial, it's used for industrial applica- .' the weight is automatically printed on a tape, 
tions such as weighing loaded trucks. . ticket or form. x-ray timers 


voltage regulators 


traffic signal timers 
stirrers 

calculating machines 
envelope sealers 
diesel governors 


and for many 
other applications. 





The printing mechanism of the Howe Mechan- Manager of the Electrical Products Division of 
oprint is operated by this Bodine Type NSI-13, the Howe Scale Company is Mr. John §&. 
1/40 fractional horsepower motor. VU sBlackwell. 





" . 4 . 
The weight printing mechanisms 
ee cea , Ask for a sample co 

of all Howe Mechanoprints are Ask fe pray 

: or ; . 
operated by Bodine Motors We of ‘The Motorgram, 
require a motor of highest . - bi 

, abi | i-monthly publi- 

quality and dependability, a @ YP 


motor able to withstand the cation discussing the 
abuse of frequent, intermitten ee 
, = - as ttent application and 


service under all cond ons. 
Bodine Motors have proved daeladlelilel des.gn of fractional 


hemselves to be entirely : . 
themselve ) en horsepowe tee dell 


satisfactory in all 1 
We are well pleased wit! M '@) | € > FR Ss motors. 


their performance.” 














Mr. Blackwell answers the question, “Why Be sure your motor is as good as your prod- 
Bodine Motors?” with some real good “reasons uct. Contact Bodine Electric Co.. 2260 W. Ohio 
why”...see above, St., Chicago...or check your Sweet's file. 
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Perspectives 


WHAT CAN BE DONE 


THE EDUCATOR 
AND INDUSTRY 


IMPROVING 
ENGINEERING 
EDUCATION 


PROFESSORS AND 
PART TIME WORK 
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Too many applicants are not screened properly to determine whether 
they meet the company’s needs. Colleges should arrange a standard pro- 
cedure for such interviews, so that the student will be able to meet the 
right people and ask and get answers to specific questions. This would 
help weed out unqualified candidates. One aid would be standard inter- 
viewing procedures and forms to cut down on repetition. With improved 
interviewing techniques, it would keep the students in class rather than 
taking many cuts to make “plant trips.” Not much can be learned on these 
trips. The student is bound to have the red carpet rolled out to give him 
the impression that the chief engineer's job is just months away. 


The inadequate salaries of college professors is an old story. Take, for 
example, the college that offered a man $4000. He had a Masters Degree 
in Aeronautical Engineering and 6 years of research experience. Another 
was offered $5600 to be Assistant Dean of an Engineering School. He had 
a Masters Degree, and professional and teaching experience. 

Industry can help here by making donations to specific departments in 
universities—not for research; rather, for a slush fund for improving the 
department's faculty salaries, and laboratory equipment. Donating good 
equipment is an essential item. Today, many colleges have antiquated junk 
for teaching important lab courses. Such a move would get a better grade 
of instruction at the under-graduate level where it is needed. Now, many 
of the better professors teach only at the graduate level. 


Many of the extracurricular activities should be eliminated. With the 
great advances being made in science, more time should be spent on these 
subjects rather than on the “humanities.” For both the students’ and indus- 
try’s benefit, the colleges should pump in more quality, give stiffer assign- 
ments, and let the weak sisters fall by the wayside. In the long run the 
students will appreciate it when they find themselves out of a field they 
never should have entered in the first place. 


A good plan in use by some companies is that of taking college pro- 
fessors into the engineering departments for summer work. The purpose is 
twofold. They earn some extra money, and are exposed to the latest in 
design and manufacturing techniques. This latter information is, in turn, 
passed on to the students. But, Professor Linsky says, while several corpora- 
tions help engineering colleges this way, there are too many that take 
only those professors who can make money for them as consultants. 
Cc colleges could easily foil this move by discouraging companies from recruit- 
ing engineering students, if the companies did not establish a summer 
employment program for professors and instructors. Such a cash outlay 
by the company would be small indeed compared to the dividends i 
would pay, and to the money now spent on lavish recruitment tet 

Another program would have a professor spend one year in industry for 
every four he spends teaching. This would give him a chance to catch 
up with the latest practices and bring new, practical ideas to the classroom. 
Companies, likewise, should send men in to teach. 
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Engineered by Tinnerman... 
ONE SPEED CLIP* REPLACES 3 FARTS... 
SIMPLIFIES ASSEMBLY...and saves money! 


General Electric’s Housewares & faster, easier, with improved line flow. There 
Radio Receiver Division, Bridgeport, are fewer parts to buy, stock and handle... 
Connecticut, adopted this one-piece, and unit cost has been reduced, too. 
multiple purpose SPEED CLIP and 
made profitable savings in the new 
G-E Automatic Coffee Maker. 


Find out about a free Tinnerman Fasten- 
ing Analysis Survey. It can point the way 
to more efficient fastening on your assembly 

Engineered by Tinnerman specially line. Get complete information from your 
for the thermostat control, each Speep CLip Tinnerman representative or write direct for 
replaces three parts—a blade, a bushing, and Fastening Analysis Service Bulletin No. 336. 
a lock nut. Controls are now assembled There’s no obligation. 


TINNERMAN PRODUCTS, INC. © Box 6688, Dept. 12, Cleveland, Ohio 


Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero 
cessories, Limited, Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH “MECANO”, Lemgo-i-Lippe. 


TINNERMAN 


' =a 4 
o * a7 ‘ 
Sr 4 l M7 


FASTEST THING IN FASTENINGS” 
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Progress is Uphill 


lO ALMOST EVERYONE there comes a time when 
there is a parting of the ways. One branch of the 
fork may lead into a very inviting shady forest 
carpeted with pine needles, cool, alluring and 
fragrant. ‘The other fork of the road may be up 
hill, perhaps quite steep and hot, sunny above 
and stony underfoot besides. 

Naturally, the cool inviting forest is attractive 
It is a nice place to relax, enjoy life and perhaps 
even doze. ‘The going is easy, perhaps too easy 
With little to do and nothing to challenge the 
individual, the sinews of character building and 
ambition get flabby. 

On the hot sunny road the going will be 
relatively more difficult. Plodding up the hill, 
over the sunny ground, will be hard work. But 
the open air and warm sunshine do much to 
stimulate both mind and body. The hardships 
and barriers build incentives to struggle onward 
to ever greater heights 

It is not always easy to choose between the 
hard and the easy way. ‘There certainly is no 
sense in blindly “going at it the hard way.” But 
there is a great deal of sense in studying and analyz 
ing the pros and cons of the easy way. The per 
son who always follows the path of least resistance, 
in order to lead a languid lazy life, will usually 
end up with little or no career, little or no self 
satisfaction and with a feeling of frustration in 
the later years of life. 

Last month about twenty thousand young 
engineers left various campuses to enter industry 
All of them faced a great temptation. Salaries 
offered were higher than ever. Many prospective 
employers offered further benefits other than 
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money. Some offered free membership in countt 
clubs. 

Such offers may or not not be open to criticism 
But when a company hires more engineers than 
really needed, just to have a “surplus stock” on 
hand, it is equivalent to offering an inviting shady 
forest in which to loaf Anv engineer taking a 
position in such a company will find that he has 
a position that pays him a sratifyingly high salary 
and other rewards but which offers him no oppo 


, 


tunity to grow. He is compelled to learn the art 


of “gold bricking” instead of receiving expenence 
in the art of engineering 

Unless a position gives the opportunity to do 
real engineering work, it has little or nothing to 
warrant the time and attention of an engineering 
graduate who is worthy of his degree Lhe easy 
road is nice but it is not usually conducive to 
growth and advancement 

It is a job candidate’s market. ‘The “picking 
But the 


he engineer who goes after 


are plentiful and juicy ituation is also 
fraught with dangers 
the ~ €asy pickings” or the one who has his head 
turned by flattering offers is in grave danger of 
never achieving the goal which was his objective 
when he entered college. He may never become 
an engineer because he elected to doze in the 
cool forest rather than to struggle onward and 


upward on the rough and rocky road to success 
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Y COLAC. 


Vlew HIGH-IMPACT THERMOPLASTIC RESIN 





ee ee 


..excellent electrical properties 





over a wide frequency range! 


CYCOLAC has outstanding electrical properties over a te THE PERFECT RESIN FOR THE 
MANUFACTURE OF ANY PRODUCT 


wide frequency range, low moisture pick-up, and a low burn THAT DEMANDS . . . 
Chemical Resistance 
rate. In addition, Cycolac has high sag Lightweight 
Non-Corrosion 
Dimensional Stability 
High Impact Strength 
Machineability 


temperature, is colorful, very tough over a wide temperature 


range and is rigid as well as light in weight. 


GET THE FACTS — @/2éfe TODAY FOR TECHNICAL LITERATURE 


4Y\% MARBON CHEMICAL 


Merben Division of BORG-WARNER 


VV GARY, INDIANA 


MARBON CHEMICAL ... Precision Resins for Precision Made Products 
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onstant 


© Modulus 


For Elastic Elements 


Ni-Span C—a hardenable, high strength and heat-resistant nickel 
chromium alloy—maintains constant elastic modulus over —50 to 150 F 
Physical and mechanical properties and design stresses; heat treating 


time and temperature; machining, cleaning and joining procedures. 


MARSHALL WARD material with a 

Manager, Special Alloys Div., The H. A. Wilson ¢ . of modulus ma | 
design of the stress« part « 

part An 

WHEN INSTRUMENTS, control devices, and precisi lloy, Ni-Span ¢ 

mechanical assemblies are called on to operate within 

lose limits of accuracy under a wide range of em 

ronment conditions, the effect of tem 

the elastic modulus may become a critical problet mechani 

particularly for highly stressed parts wher id hvsteresis and « 


1 


deflection is important In such application tion hardening 
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Fig. 1—Thermo-elastic coefficient can be con 
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typical lot; position of curve to right 
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Table I—Elastic Modulus and Change With 


Temperature 





Modulus 
x 10° psi 


Change from 
50 to 150 F, 
per cent 


Material 


Ni-Span C 
Carbon steel, 0.90°; C 
Stainless steel, 17°, C1 
Alloy steel, 34 Ni 
Monel 

Beryllium copper 

18°% Nickel silver 
Phosphor bronze, Grade A 
Brass, 73° Cu, 27°, Zn 
Stainless steel, 18-8 
Invar, 36°, Ni steel 
Duralumin, heat treated 











Table Il—Relaxation Under Steady Load of 
50,000 psi at Elevated Temperatures* 





Relaxation in per cent of Load 
Deflection, for Temperatures of 
300 400 500 600 700 800 
Music wire 11 
Spring steel, hard drawn .| 10 
Spring steel, oil tempered/4.5 10 
Steel, chrome vanadium 2 5 
Stainless, 18-8 
Stainless, 17-7 PH 
Ni-Span C 

Inconel 

Inconel X 








*Data from Hunt 


minimized oO 


Drift can be 


eliminated as a design factor through heat treatment and 


the passage of time 


with 
ther stabilizing methods 


APPLICATIONS 
Major 


bers where re 


ipplications for Ni-Span C are for stressed mem 
tive changes in deflection due to 
helical and flat 
Bourdon 


ther elastically loaded members 


) 
la tempera 


ture variation must be avoided 


Belleville 


torsion bars or 


springs, 


washers diaphi igms, bellows, tubes. 


Inherent 
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Table IV Physical Pr yperties of Constant Modulus Alloy 


Melting Range 
Density 
Fable 11I—Composition Specification Specific Gravity 
NS — Specific Heat, 32 t 
Nickel 41 to 43 per cent Thermal Expans 
50 to 150 F 
Chromium 4.9 to 5.5 per cent Wierued Cinsfeet 90 BTU ‘sq ft /F 
Titanium to 2.6 per cent Soft Ann i Fully Aged* 
Thermal Coefficient t tv. perd < ») 00025 ) 1 
Electrical Resisti\ 
Manganese 0.80 max ohms/sq mil /ft ¢ 


Carbon 0.06 max 


Electrical Conductivity, 
Modulus of Elasticity, psi x 10 
Modulus of Rigidity, psi x 10 
Sulfur 0.04 max Thermoelastic Coefficient, x 1 


Silicon 1.00 max 


Aluminum 0.30 to 0.80 per cent 





Tensile Strength, ps 
Yield Strength, 0.2 
Iron Balance Proportional Lim 


Phosphorus 0.04 max 


— Elongation, n 2 
Brinell Hardness 
Rockwell Hardness 


Table V Typical Mechanical Properties 





With No Cold Work With 50 per cent Cold Work 


After Heat Treatment After He Treatment 
Before at Temperature Before at Temperature 
Hardening 1100 F 1250 F 1350 F Hardening 1100 F 1250 F 1350 F 


Tensile Strength, psi 90,000 150,000 180 ,000 000 135.000 185.000 200.000 200 000 
Yield Strength, 0.2°7, offset psi 35,000 95,000 115,000 5,000 130 000 160 000 180.000 180,000 
Proportional Limit, psi 15.000 70,000 65.000 5.000 55.000 105.000 110.000 105,000 
Elongation, “% in 2 in 40 30 18 S 7 ; 
Rockwell Hardness 70B 23C 33C 28C oC 42C 42C 
Brinell Hardness 125 

Modulus of Elasticity, x 2 





5 60 395 
4 S c »7 ) 7 





temperature compensation offered by this new mat 

will often make it possible to simplify structur nd 

ges, and even eliminate compensating mean Within 

the range of 50 to 150 F, the change in modulus for Ni 

Span C is a very small fraction of that in other alloys. Th 

temperature range can be widened to —90 and 240 F witl 

only a small increase in temperature effect. SPECIFICATIONS 

I'wo factors limit its use in some ipplications | 

ermal conductivity; both Ni-S] 
: 

i€ I il lI | 


electrical conductivity, and poor t 
] 


ire of a very low order. For a flat spring in an « 
circuit the use of Ni-Span C normally would re 
opper shunt. However, the thickness of the shu 

be small as compared to the blade thickness, and the Ni 
Span C part can be heat treated to develop a_ positive 


1 } 


thermoelastic coefficient which will compensate for th 
negative coefhcient of the shunt. Such a combination 
would have a much lowe iriation of stiffness wit 
temperature change than any of the usual current 
metals 

At temperatures substantially higher than thos« 
constant modulus range (above 300 F) Ni-Span (¢ 
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design permits. For coil springs wir 
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to 
instrument spring, the low hysteresis and minimum drift 


In watches and clocks the constant mod 


is an aid accurate time keeping; when used as an 


properties improve accuracy of calibration These ad 


vantages also apply to any mechanism where a spring 


member is used as a part of timing system 
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For coil springs working stresses can be given in pe 
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hordness 


Rockwell! 


ed from solution annealed condition 


——e—— Hordened from solution annealed plus 50% cold worked 


4 
Hardening time —hours 


Fig. 3—Rate of hardening at various temperatures for both annealed and 50 per cent cold worked material 


Note that higher temperatures give much faster hardening as well as higher strength. Hardening rate for 
intermediate amounts of cold work, or for parts having varying degrees of cold work are between the tw 
extremes shown. When requirements for a_ specific modulus coefficient and maximum hardness 


are in conflict, the optimum hardening time and temperature will depend on the specific application 


rood work witl r le | 


iandling subsequ nt t ¢ t 
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of an activated alumina drver is recommended not onh port, and sprit 

to remove moisture but for a dissociated ammonia atmos carrving the weight of 

phere it will keep residual ammonia at a low valuc hardening is completed 
Where such atme spheres are used the best results can ol to 400 I 

generally be obtained through the use of a retort rather 


than a batch-tvpe furnace Che retort or container, us 


or lower before 


not important and 
\ batch 
1 cooling imber following 


itmospher« oaded, closed, purged, I ing ZOI locating pat retort 


ally with a bolted-on cover and equipped with inlet and 
{UIp] 


itlet + r t ] 


ind filled with the atmosphere before placing it 


it in an ¢ r tv] mtainer the atmospher uld complete] 
ordinary muffle furnace YT 


cach part 

In a batch furna 1 controlled atmosphere is main phragms which nest within each other 
temperature control should 
ried through in open pans or shallow _ not call for ext 


d 
tained in both a heating chamber and a cooling chamber hurnacc 
Work is usualh reme precision. ‘The t 
boxes At each pening of the doors the furnace atmos depends on the composition of the | 
phere is subject to some change both in dew point and stic coefhcient want 
oxvgen content W here parts are given a stré relief is sufhciently a 

inneal followed by precipitation hardening, the produc Hardening temper 
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elastic coefhicient; tim it temper 


ness and strength, and vari 


Heat treating temperatures in the 


much shorter times to reach 
hown in Fig. 3, for material cold 


hardened at 1350 F, pe 


hr: for solution anneale« 
hy Wire for coil sprit 


than 50 per cent c ld 


WW 


is much as half 


Optimum heat treatment 
ympromise between usual 


dulus coefhcient, working 
ich shipment of material 
itment with suggested t 


efhcient and maximum 


LEANING 


Lhe salts should be 
The solution should b 
hould only be used 
ncreases markedh 
hould be mixed, st 
or lead-lined tank (never J 
mmersion is usually sufficient t 
oxide in running water or removy 

wiping Par 
ind neutralized in 

W here 
remove the worst of the 


oxidation 


bling if the parts ar 
effective with compr 
further cleaning is n« 
required on such parts 
don tube C-shapes and 
the pickling solution des 
rion as a prelimi 
neficial for diap| 


load, type and amount ib ( 


; 
l 


developed \ long me lov 


parts a mild peening 
the elastic 


tresses can be obtained 


properties te 


MACHINING 


A reasonable amount of 
choice of tools and lubr 
machining with no m 
rienced with th 
ind sl a‘ speed 


tools a water soluble o 


with high speed steel a sulfur-bas« 


140 


vith the degree 
higher rang¢ lire grinding; the wheel should be silicon carbide, 
optimum propel 


rked 50 per cent an having about n rit An ample flow of coolant 


permit washing off th« 
ing it with a mild brushin 


t ould be thoroughly 


iragm rr each tvpe of part the worl 


mseque nt impro\ 
moval ot 


int or lubricant should be ample in any case to prevent 
surface checking. The same general instructions apply t 
vitrified 
bonded medium to soft grade and open structure, 


in mixture of water and 


JOINING 


Ni-Span ( n b ined by welding, silver brazing and 
methods include Heliarc, resist 
discharge welding. About the only pre 

lean to minimize 

n silver soldering is uni 

to avoid possible cracking 

satisfactory; if torch brazing must 
should be kept on the mating part and 
conduction. Resistance brazing 

es strong, pressure-tight joint 
brazed after age hardening without 
ire to 1400 F is kept under half 


Ider having a flow point of 1185 | 


is emplo 
ble condition. Joints should be made 
surfaces and then sweating them 
used, the surfaces being 
essary, neutralized. Rosin 
for sweating such surface 


of corrosion must be avoid 


I'wo or three minut 


CORROSION RESISTANCE 


nt of Ni-‘Span C is 42 per cent and th 


nt averages 5.2 per cent which keeps it 


lassification. However, the alloy doc 
itmospheres in a satisfactory manner 
orrosion resistance made for it. This 
ghly humid atmospheres so long as condensation 
10t take place and water is not allowed to remain on 
1] } % the mat rial 
ell with Bou N Span ¢ is been tested against sea water imme! 


reat t h — 
n 1 aoe - : sion and also posure to the itmosphere 800 ft from the 
tumbling 


; in. Under 
e not essential, 
in 6 month 


immersion a specimen sy in. thick pitted 
In the sea atmosphere test the 
itisfactory, the loss of weight being of a low 


ind barrel speed must 


peed tumbling gives 


ement in 


MAGNETOSTRICTION 
Another gt 


ved userul 


internal 


ipplications in which Ni-Span C has 
experimental basis is as a magneto 
So far the alloy has only been used 
ining forks, vibrating needs, electro 
filters and resonators. In such appli 


the nstant modulus property shows up as a 


constant temperatur efficient of frequen More 
detailed data 1 on the completion of further test 
EDITOR’S NOTE—Other recent articles on special-purpose 
materials are listed on page 202 
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Fig. 1—Geometric rela 


tionship of cam variables 


Minimum << 


surfoce 


am Size 


as determined by pressure angle 





Formulas, tables and nomogram for selecting size « 


SYMBOLS , 

sei clinics cam to keep pressure angle under a specified valuc 
arc length along pitch ’ 
cam factor 

rise of follower 

pitch circl radius 
base circle rad is 
phase angle ALBERT E. SANDERSON 


ressure angle 
I Profes N 





Ir IS GENERALLY RECOGNIZED 
in cams are not desirable. The pre 
trated in Fig. 1, influences the efficiency with which a 
dnving force is transferred from the cam to the follower 
An increase in pressure angle TC sults in 

1. Increase in side thrust against follower causing a 


bending moment 


2. Increase in friction and wear on follower, roller 
and cam surface 

3. Decrease in direct or usefu r on directio1 
follower centerline. 


pitch 


Pressure angle can be decreased by increasing the 
circle radius, and therefore the cam size. However. beca 
space is usually at a premium, it is more practical to de 
termine the maximum permissible pressure angle and tion 
select the cam size so that the angle is not exceeded for unif 


Cam Factors 


lo quickly determine 


f the arc length 
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Cam factors for common cam motions are shown in Figs 
to (D); Table I gives tabulated values as a func 


} 


pressure angle, and the nomogram in Fig 


How to Apply This Method 
EXAMPLE I—Motion desired: harmonic. Given: 4 


deg max, a 10 deg, h 2 in 


Solution—I'rom Table I: f +.33. Draw line on nomo 
gram from h 2tof +.33 locating point A. Draw linc 
from a 90 through point A to the f scale. Read 1 5.5 
in. A pitch circle radius smaller than 5.5 in. results in a 


ingle greater than 20 de 


Table I—Cam Factors 





ssure angle ¢, deg 


Motion 


Uniform 
Modified 
Harmonic 
Parabolic 


Uniform 











Modified straight line 





K 








EXAMPLE II—For multi 


types of motion, calculate 


phase, convert to a bas¢ 

cam be governed by the 

example, a cam is to be d o the follo 
3 illustrated in Fig 
Rise 4 in. with 45 deg harmonic motion 

Dwell 90 deg 

Rise 4 in. with 45 deg parabolic motion 

Drop 2 in. with 45 deg harmonic motion 

Dwell 45 deg 


Drop 6 in. with 90 deg parabolic motion 


specifications with 4 


] 


Solution. Pitch radii are determined from the nom 
gram in Fig. 3 and base circle radii calculated by subtract 


ing total rise in each ph 1S¢ 


PITCH RADII BASE RADII 
l. 7 14.0 in 14.0 2.0 12.0 in 
17.6 in 7 6.0 11.6 in 


5.8 in 5 7.0 imaginary 


3.0 10.3 in 


\Ithough tas 17.6 in., the maximum 


idius is 12.0 in. which governs the size of cai 


rcle radius smaller than 12 in. will cause a pressure 


greater than 30 deg during the first phase. 


a 


I'he cam can now be constructed by laying out 
ircle with a radius of 12 in. Ordinates from the 
diagram in Fig. 4 (if drawn to scale) are then plotted a 


idial divisions of the base circk 


Fhe nomogram is also useful for determining maximun 


pressure angk of an . Ol the geometry ue the 


cam is fixed 


] 42 


NN a oe 
— Ss | 
Xx 
-9 


‘\|A \ 





h corg-- 


h(2tond + cord} 


f =2ton$ +cot ¢ 


Pora bolic 








h cor @ -------3» 


ol 





For porabola: AB=BC=h/2 
t=2Zcor¢ 


2hecor 


Harmonic 








NF nor a 
4 ? 









































Fiz. 2—Derivation ol 
common types of mou 


big 5 Nomograt for determinis 
pitch circle radii of cams. Line draw 
through two known variables locates 
point A; line through point A and 


hird variable gives value f u 


kn mn iriable 


Fig. 4—Cam diagram for Example Il 
The minimum allowable radius r must 
be calculated for each phase of a multi 
phase cam to determine the minimum 


base circle radius 





EDITOR'S NOTE—Recent articles in 
Product Eneineerine, by Kloomok and 
Muffley described four basic steps in 


plate cam design: “Emphasis on Dynamix 


Effects,’ February 1955 page 156; ‘Pres 
sure Angle Analysis,” May 1955 page 155; 
Radius of Curvature,” September 1955 
page 186; and Evaluating Dynami 
Loads,” January 1956 page 178 

The problem of “When Will a Cam 
Follower Jump” was analyzed by Baratta 
and Bluhm in Product Engineering, \uly 
1954 page 156. The article shows the 
relationship between profile, flexibility 
mass, rotating speed and the point where 
a follower will leave the surface of the 


cam 














Designing 


Strain Gage Circuits 


For Sensitinity and Linearity 


Comparison of bridge and potentiometer strain gage cir- 


cuits; significance of sensitivity ratings and design for 


PETER K. STEIN maximum sensitivity; determination of nonlinearity of response. 


\WVHEATSTONE BRIDGE are the 
ts used for resistance strain 
ence between thes 


| where N is the nonlinear decrease in cir 
t consists of a dc 


unit I e in strain, and for the pot 
the potentiomete 


under these same 
idge is the 


“i ) 
R 
lhe Wheatston ( circuit is shown at 
ind is redrawn 
cults. 


without 


R,R,— RR 


vhere N 
equal to | 


Also 


Fig l Iwo most widely 








used circuits for strain gage + 
measurements: (A) potenti 
ometer circuit; (B) Wheat 
stone Bridge circuit. Bridge 
circuit rearranged (C) as 
two parallel potentiometer 

















circuits 





(Cc) 
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NOMENCLATURE 


Resistances or rain 
Wheatstone bridge 


' ? 
il iit 


gages in a 
potentiometer 
Strain-induced iner t il resistance 
cha sink 
Steady strain-g: cre output 
voltage 
Strain-induced incr 


7 


voltage trom stra 
Strain gage curre 
Resistance ratio R 
Resistive sensitiv 
Strain sensitivity 
rransducer sensitivi 


rage factor of ga 
' 


eviation of cire 


Yombined line 
f several gages « 





SENSITIVITY RATINGS 


The sensitivity of strain in be express 


vhich pertains to the gage its 


tive sensitivity S 


transducing sensitivity S; which expresses the sensitiy 


the circuit with which it is used. Resistive sensitivity S 
can be defined as the ratio of the change in voltage Al 
microvolts, to the change in resistance in micro-ohms p 
hm, or AE/(AR/R Since the resistance change i 
reflection of the il quantity being measured, tran 
ducing sensitivity S; can be defined as the voltage cl 
icross the gage, in microvolts per unit of quantit 
ured. For example, if strain is being measured, S 
units of microvolts per microinch per inch 

If a calibration factor K is defined as the mic 


per ohm resistance change in the gage produced 


| 
init of measured quantity, then 


Sr K Sp 
or if strain is the quantity to be meas 


inch per inch is the unit of strain, then 


K GI 
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SENSTTIVEPY RELATIONS 


If S 





Lhe product of these th 

stics represcnts maximum scns 
rom | q 25) it possib] 

tem sensitivity before choosing a 

lor example, a cathode ray oscillos 
tical sensitivity of 10 mv zero-to 

ertical deflection. A Baldwin SR-4 

pproximately 350 ohms, with a 


) ma 


10 mv 
0.0341 mv 


the nm 


Design for Maximum Sensitivity 


} } 
Lhe propvicn 
I 


eC Cul ent has 
lifhcult to 
e to its surre 
usually based on unkn 
onditions. Experim 
the range which the 


general, current 


urrents 
melt the 


} 1 


the bond 


The equation 
tl mship hig 
black lines and (I¢ 
n the following examp! 

\ potentiomet 


’ — lay 
" ive or stat} I 


na current-carrying 
Maximum resistive 
Maximum strain s¢ 
Maximum permissil 
0.030 Sy 
From Fig. 2, if a 100-volt supply battery is used, 
section of the horizontal V/1 


I 15 line gives a ratio 


10 line with the 
f A 6 Ihe inters 
of the vertical A 6 line with the solid I 15 line gi 


1 resistive sensitivity of 12 microvolts per micro-ohm 
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] 


TEMPERATURE COMPENSATION 


ed resistan 

| eliminated from 
the potent omete 

istance 


iture-induce¢ 


nper ture 


balance otherwise th quatio1 l 
d. Maximum error committed 
nufactu 


R 


hnite¢ quant ty 


Product 











Ballast 
resistor 
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Fig. 2—Design chart for determin 
ing A or the ratio of R, to Rs, and 
resulting resistive sensitivity S 
Lise is explained with an examp! 


in the text 











ie, for example 0.91 for a \ 


In designing st 


in 
long as all four s of the bridge have identical prope in the bridge is 


ind are maintained at identically the same tempera designed tw 

ure, bridge itput remains unaffected by temperature the same sensitivity 
Voltage sensitivity can be increased by increasing A. If two _ siderations such 
ms R, and R, of the bridge shown in input impedan 


ind bridge sensitivity 1.50 from the bridge ter 
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Wheatstone Br 


(B) 


Potentiometer 


ELECTR RRANGEMENT 


Fig. 3—Conventional physical gage arrangement (A) for torque 


meter; (B) gages connected as a bridge circuit and as potentiom 
eter circuit. Supply voltage V is now twice that used for bridge 
circuit. Both gage circuits have same sensitivity which is inde 


pendent of uniform temperature changes in the shaft 




















(B) ELECTR 


arrangement of gages tor measuring 


Fig (A) Physical 
thrust in a shaft. When static as well as dynamic thrust must 
be measured, the bridge arrangement at left in (B) is used 
Where only dynamic 


thrust components are to he measured, 


potentiometer circuit (B) has increased sensitivity 


Design for Dynamic Studies 


the 


rangement for torquem« iv, 3. ma\ 


tricalh ridge : I potentiom 


ted ele: 


be conn i 
ircuit (( Lhe 
ircuits. Both electrical respond to torque 
the shaft with the san yendently of th 
or bending on the sl | ndently of 
temperature chang 


cuit uses one less 
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supply, gage plifiers, and 


minimMiZit 


nly one ntinuous ground lead to connect the dc powe 


thus 
However, the potentiom 


read-out instrument, 


ick-up effects 


ig 


not respond to static torques which i 


mponent 

his ma'\ 
temperature 
So long as tl 


stantially slower 


mpensate 
if an 
they 


mpensated 


Both 


yne-half th 
hannel and 


nal channel 


circuit to 4 

in through the 
stray pickup effects 

x the circuit efficiency is a 
hange in the gage, non-linear 

nonlinearities are negligible 
maximum range of strain gage r¢ 
mally less than 5 per cent of nomi 
most elastic strains this variation 
N need be considered 

” 


investigations The 


In reneral, 


s_post-yie ld 


may be defined as follows 


] 
nh unear regi 


he operating point 
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ohms/ohm 


be 























Fig. 5—Chart for determining, for any given value of A, maximun tal unit resistance 
exist in either potentiometer or bridge circuit before maximum degree 

bottom scale and from desired value a vertical line is drawn intersecting cur 

can be tolerated. From this point line is drawn to left hand scale to give 


divided by gage factor gives value of micro-inch per inch strain indicatior 


LINEARITY DETERMINATION 


where =(AR/R 

vf strain-induced resist 

tify Eq (33) with Eq 

Eq 11) for a Wheatst 

lor any given value of 5 shows th 

equivalent total-unit resistan f S(AR/R) which n 
exist in either type circuit before a given non-linearity N 
is reached. For example, in Wheatstone bridge with 


irm R, active and arms : dummi f the 
CITED REFERENCES 
same resistance as the acti 


non-linearity factors of less than 


NOS ne al ) (1) Murray, W. M., and P. K. Stein, Strain Ga 
Massachusetts Institute of Technolog l pag 


1 > cc t tet) sy t 1 : T 
must be less than | ohms pc i Biccmsmces of Stress an Gate ie $ 


500 microinch per inch strain i gage r gage ute of Physics. 1948 
First order non-lin tv ctl ro when (4) Manual on Ex} 
SESA, 1954 
(4) Pulse Excitatic 
the SESA, Vol. XI 
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DESIGN FEATURES 


When Massey-Harris-Ferguson engineers de- 
signed the MHS50 tractor, they used a high 
compression engine with replaceable cylin- 
ders, aluminum pistons, rotated exhaust 

Hy h 5 E ° valves and a wide-range centrifugal gov- 
12 orque Ngine, ernor. A dual clutch with one pedal, a com- 

pact compound transmission and an auto- 

matic hydraulic implement control system 

transmit its power. Simple steering linkage 

Dual Clutch for 3 front-end variations and power-adjusted 

rear wheel tread complete the list of design 


impre »verments. 


and Hydraulic Controls 


Give Tractor More Utility 


Draft monitor 


Steering Steering 
controls 


gear orm 


Dual clutch 


Transmission 


Hydraulic pump 





IN NEW PRODUCTS 





Ps : ' 
Anodized Wer sleeve 
o/uminum ' cylinder 
piston 


Floating 


wrist pin 


Main 
beorings 








ENGINE CYLINDERS a 


iachined 





Horsepower 


Specific fuel 











—_—_— ontinued on next page) 
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BoC 1200 
Engine speed-rpr 














Tractor (continued) 


PRODUCT DESIGNS 


_ Top linkin 
\ compression 

















Plow tends to 
revolve on—— 
cross-shoaft 


Cross_ 
shoft 


_Bottom links 
in fension 





THREE LINKS ATTACH IMPLEMENTS t 
3 ompon nts Low I 


dividing resistance 
] 


link 1S in mpr 


in tension and upper 
traction without ex 
ht iS 


ments weight 


Control 


levers 


HYDRAULIC SYSTEM is an integral part 
The 4-piston pump mounted on and 
extension of the transmission unter shaft 
deliver 3 gpm at 190( ontrolled by 
it pump inlet port; this valve controls all action 
ing fast overload rel haft 
dither by ro 

acting cvlinder; th 


vil is pump ) nel 
yht forces oil from cvlind tl 


Cam on pump 


Implements are ra 
] 


ered when thei welg 
ontrol valve Response rate is set by throttling valve 
) 
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First 
reduction 
geors 


Shift gears 


\ 


Planetary 
unity 

















Power take-off shaft” 
F FReor £ 
Transmission input shaft “ plote 


bRé 


(continued on next page 
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PRODUCT DESIGNS Tractor (continued) 


» 


STEERING GEAR i 
pitman an Roll 
+-wheel tractors for low 


ing 


Curved 
rails 


POWER ADJU 


REAR WHEEL DISKS a 


in wavs nang 





Stop-Motion Motor 


Indexes to 


1 Revolution 


lo make animated films, one frame is cxpos-d at 

atime. Also, when refilming silent movies, 4 frames 
ae a 

must be made for each 3 in the original as projector 
speeds have increased from 16 to 24 frames per sec. 
Ihis is done by driving processing equipment with a 
stop-motion motor. Designed by John Oxbcrry of 
Animation Equipment Corp., New Rochelle, N. Y., 


it has 4 indexed framing speeds and a 5th speed for 


| 


fast winding. 


“witout 
Curpu 


gears 


r Splined sleeve 


= 





UNTI 


Framing 


oriwe 


Speed 
selector 

IS SHOWN 
| 


a 














Pick up 


ug 


j- Sliding shoft 


ey 




















| Washers 
| Frame 


Fr gaming key 


Output shoft 


MOTOR 


(; 


FRAMING 

















STARTS 


t in int 


FRAMING ACTION 
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PRODUCT DESIGNS 


Bearings Set in 


Rocking 


Saw Frame 


All critically aligned bearings are in one casting 
in the head assembly of an abrasive cut-off 
machine developed by the Walker-Turner Divi- 
sion of Kearney & ‘T'recker Corporation, Plainfield, 
N. J. Stanley Burwell was the product develop- 
ment engineer. 

A companion tool, a metal saw (above), incor- 
porates the same bearing design, motor drive- 
guard, machined table and base. 


Abrasive 
whee 





MOVABLE GUARD 
over has quick-acting 


1 single 


or must 


Swivel-heac model 
vinging arm 
re. Wrap-around 


steel tube with gri; 


CASTING used for rocking frame 
maintains alignment of motor, spindle 
and supporting shaft Spindle and shaft 


bores are machined in one set up 


~a “Supporting shoft bore 
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Topered 
roller 
bearings 




















SIMPLE SLIP CLUTCH 


‘ 








Single 
row 
bearing 

































































DOUBLE ROW BEARING on 


; 


‘ tween face 


























Face plote 
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PRODUCT DESIGNS 


Lever Controls 


Hydraulic Truck 


\ dual pump and a single fiuid motor 
give this pallet truck two speeds forward 
and reverse. By operating 3 valves, a single 
lever controls forward and reverse motion 
and lifts the pallet. Manufactured by the 
Colson Corp., Elyria, Ohio the unit has no 
clutch, transmission or friction brakes. 


Speed 
reducer 


vents damage 


nditions 
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Engine 
governor 
contro/ 
Low 
speed 
t reverse 
High speed 
reverse 


Plunger 8 


Drive whee 











I 























THE SECOND CHECK VALVI 


; L + 


+ + 








PRODUCT DESIGNS 


Hydraulic Drive 
Replaces Air Motor 


Askania Regulator Co., Chicago, Ill. has designed 
an electro-hydraulic valve actuator that works directly 
with electronic control instruments. It had to be 
simple and rugged like a diaphragm motor but 
respond to signals of low power level. A moving coil 
transducer and a hydraulic relay convert these electric 
signals into hydraulic power. This gives greater speed 
and higher forces than the pneumatic drives it will 
replace. 


Feedbock 
lever 





Feedback 
spring 














Magnet 
assembly 























Oi! supply 








Jet pipe 


















































Valve body 





POWER CYLINDER has 2.5 


bore and 2 in. stroke; stroke 


varied between and 2 in. for 
Maximum 
force developed is about 1000 Ib.; 
the force of a 


spring motor 


normal signal changes 
this is over twice 
diaphragm and 
Pump delivers 1 gpm at 230 psi 
which will drive piston 1 in. in 
about 4 times 
the speed of a diaphragm motor 


1.2 sec at no load, 


Mounting the pump inside hous 
ing reduces possibility of oil leak 
age. Ball check valves in cylinder 
and piston rod vent trapped ait 
when unit is 


Balls are 


put in operation 


seated by screws with 
axial bore; loosening screw 
air to escape \ 


shut-off 


allows 
spring ke vade d 


spool-type valve blocks 
cylinder ports to hold position if 
hydraulic “O” ring 
stati 


packing rings seal sliding joints. 


power fails 


seal joints while “¢ type 


/ 
/ 


/ 
Pivot beoring 











Distributor 
block ss 
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Jet-pipe 











Distributor 
block 


Shut off volve 
(end view) 
Sleeve 
beoring 


OLL PRESSURI 
psi. Oil leaks thre 


t pipe on the oil in 


IN 


bearing pivot 
3 in I] 


t's kinetic en 





ilso bat! 


OZ Wilil Move 


i 


d 


Check 


volves 











PIP! 


Cd 


























PRODUCT DESIGNS 


Compound lever—~_ 


Counter- 
weight 





Furnace 


Contro/ panel 








—— Load screw 


Handwhee/ 
and clutch 


NEW DESIGN 
Weight pon 


I'HE BASIC MACHINE performs long time creep test 
Deformation measure! ts are taken with respect to tim 
with stress and temperatur held constant. Old design had 


loading screw. The lever 


ind no 

imm ratio as pecimen 

in load. Weights dropped 

1e specimen broke and impact 

machines. The heavy lever fixed 
oad limit; a 600 lb weight 


Ib load capacity. Machin 


ut the same floor 
Ib capacity with a 
rouped at the front of th 
for extensometer when used 
r furnace and motorized loading 


erbalanced by a weight insid 


Creep Tester 
Makes Three 
Basic Tests 


\ creep testing machine developed by 
Baldwin-Lima-Hamilton Corp., Cambridge, 
Mass. uses 2 head assemblies and a motor 
driven loading screw to make possible 3 typ:s 
of tests. A compound loading lever which is 
counterbalanced and kept level makes the unit 
compact and accurate. 






































OLD DESIGN 
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Counterbaionce- 








Pedesfol 

















A 
THE LEVER 


+ 
THIS EXTENSOMETER 


THE MACHINI 


; ; } 


IS ALTERED f 


; } 


oad 

is used t 

ometer 

differential transfor ] nd dr Specimen 


dink 
rc 
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Centrifugal 


Pendulum 


A ppl ication and Design 


Derivation of formulas for torque, en- 
ergy and time to swing. A sample cal- 


culation illustrates their application. 


8 LINN, Senior Project Engineer 
H. G. WENIG, Staff Engineer 


Bulova Research and Development Laboratories, Inc 


delay of 
solved by a 


In addi 


ilso serves as 


[HE PROBLEM of mechanically obtaining a time 
short rotating 
} 


special application of the 


duration in a body may be 


centrifugal pendulum 
tion to furnishing a time delay, the device 
i means of transforming energy or applying torque in a 
This 
using the centrifugal field of a 
with the 


rotating device without any external connections 


nay be iccomplished by 


tating body in conjunction centrifugal pen 
lulum 
Chere are several variations of the centrifugal pendulum, 


the most in elongated mass which 


common consists of 
ittached by the 


as shown in Fig. ] 


is pivoted and rotating 
Che location of the pivot is 
eccentric to the spin axis of the rotating body and if the 


pendulum is displaced from its equilibrium 


pivot pin to a 


body 


position while 
the carrier body is rotating, it will oscillate with a definte 
frequency. This pendulum is used in various forms for 
engine vibration dampers and is described fully in the 
technical literature. 

Che type of centrifugal pendulum which will be dis 
cussed in this article is shown in Fig. This centrifugal 
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SYMBOLS 


element of mass 
= centrifugal force 

principal moments of inertia of pen 

dulum 

le =~ Ee 

polar mass moment of inertia of pen 

dulum | P 
modulus of elliptical integral 
value of elliptical integral 
kinetic energy 
length of 
thickness 


pendulum of negligible 


mass of pendulum 

product of inertia 

torque due to centrifugal force 
distance ol element ol 
measured along U axis 


Mass 


distance of element of 
measured along V axis 


mass 


angle between axis U-—U and th 
pendulum principal axis Y—} 





initial position of pendulum principal 
axis measured from axis 
spin speed of rotating spindle 





Rotating body 


Axis of rotation 


Fig. 1—Most common type of centrifugal pen- 
dulum in which pivot axis of pendulum and 
rotating body are parallel. Pendulum will os 
cillate about a radial line between pendulum 


pivot and the axis of rotation 


pendulum consists of a pivoted, elongated mass or bar 


| 
which is mounted in a rotating spindle whose 


A special type 


spin axis 
is perpendicular to the pivot axis of the bat 


of such a pendulum is pivoted through its center of gravity 


ind is called a “balanced centrifugal pendulum.” Fig. 2 
is a sketch of a typical application 

In this application the spindle is brought up to a prede 
termined rotational speed #, whereupon the pendulum is 
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Actuoting 
plunger oro 
pneumotic 
valve, elect: 
cal switch or 
| reloy 





U , ' 
“« maximu 


not ; 
i | rent 


vendulum could 


h woukl initiate 








acquired 
¢ ie] ul ( f the housin he inertia 

Externally actuated } 
triggering device pendulum 
Fig. 2—Typical application o 


f a centrifugal pendulum it 
which pivot axis 


of pendulum is perpendicular to axis of the pivot 
of rotating spindle. Release of the triggering device nd < ; ss . ceiiaal -_ 
permits pendulum to swing toward its neutral plane U-l ; a 
acquiring kinetic energy which may be applied as required ) -~ ruins ent 


iccelerat 


ind hence have 
ct on the resultant cit motion 
At any parti ular angle 6, the 

the restraiming 
Spin axis of rototing body pendent 


the prim 
he centroid of 
mum moment 


taken through 


V 
Fig. 3—Pendulum spins around axis V-V. Centrifugal 


force tends to move pendulum axis Y-Y perpendicular 
tO Spin axis 


rele | ed | \ 

the majo1 

spin axis 

@, is usually close 1c to centrifuga 
pendul im when way from 


spin in the du ( ‘creasing angle @. If per 
it will OS I 


equilibrium position wl 
ra O, or | tron : in. TI 


Product Engineeri 





U Sib 





EDITOR'S NOTI A 


termination of the 


solution for the de 
Ww .W 
Soroka, appeared in the April 1955 issue of Product Engineering, 
p 150. 


more generalized 


‘Response of Dynamic Systems,” by 
A simple tabular method permits solution of equations 
of dynamic systems subjected to complex force functions. By 
use of the principle of superposition, each specific forcing func 
Periodic, 
and impulse force functions and their influence on 


tion is applied to a generalized equation of motion. 
non-periodic 
freely and 
without the presence of viscous damping. 

When 
‘Simplified 


elastically mounted bodies are included with or 


elaborate systems are encountered a 


Problems,” by 


more vibrating 


Analysis of Complex Vibration 
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O. C. Brewster, was published in Product Engineering, Nov 
1953, p. 161. Based on the fundamental principles of the Mobility 
Method, the author presents an approach for solving multi-mass 
and similarly complex problems that retains all of the advan 
tages of the Mobility Method and possesses a few additional 
ones as well 

It is frequently to find the values of time, velocity 
and acceleration for the expansion or contraction of a spring 


How Fast Does a Spring Expand?” by J. M. Ramrath, Oct 1953, 


necessary 


p 209 presents a simple graphical method of getting this data 


for both tension and compression springs. It assumes that spring 


characteristics are known and the spring rate is constant 


oduct 





Vinyl film 8 mils thick, 

bonded to steel from which these 
parts are drawn, supplies color 
and abrasion-resistant surface 
eliminating all finishing 
operations on the part. Film is 
tough enough to withstand 
surface abrasion of forming tools; 
does not craze or separate on 
sharp-radius bends. 


A new wear-resistant surface and colorful finish for metal parts 


VINYL Laminate 


F. KIERNAN, p D 
and A. J. LOMBARDI, H 


N k CI D 


New adhesive and automatic bonding process — Marvibond 
applies a 4 to 20 mil film of polyvinyl chloride to sheet metal; 
coating is tough and bonding tight enough to take forming and 


deep drawing without damage or separation from base metal 


USUAL METHODS OF APPLYING protec creased weather 

tive surfaces to fabricated metal parts resistance, Dut Sol t il COS 
involve painting or plating operations evaporation ts consuming 
for which the thickness of coating has rm coatings may be difficult to 
practical limitations. Heavier coatings ain in complex shapes 

of several mils or more can be sprayed Heat stable and chemically resistant 
yn when there is a need for greater coatings of 4 to 20 mils may be ob 


wear or abrasive conditions, or 1 tained at low cost by making p 


om sheet laminated on one or both 
des with a film polyvinyl chloride 
Ihe lamination process uses a solid 
film material of better heat and chemi 

resistance than cz be obtained in 
ylution-type copolymer resins suitabl 
for spraying. Film can be applied to 
the sheet stock mechanically at less 


cost than spraying, without the prob 


ems involved in driving off the solvent 
Major question then is the ability 

{ the laminated surface coating to ad 
the Dase iaterial, and limita 
posed hy rious fal ricating 


such a Iiping bending 


awing and forming 





@ ADVANTAGES 

Lower cost than sprayed films 

No restriction on forming process 

Greater resistance to heat and 
corrosion 

Will not support combustion 

Coating may have a wide range of 
colors, embossed patterns and 
printed decorations 


@ LIMITATIONS 
Service temperature not over 
160 F 
Welding requires removal of film 
Sheared edges require protection 
Lubricants for forming must be 
water-soluble 


Properties of Laminate 

Recent development of an effective 
adhesive and a continuous process for 
bonding sheet vinyl to metal has made 
IO! 


a new sheet material 


housings, panels, ducts, ¢ 


toys and novelties. Some examples of 


> luo _ 
ises, lugeave 


the forming ability of the laminate are 


shown above. The coating places little 


rawing 


if any limitation on deep di 


blanking, punching and trimming op 


erations applicable to the base mate 
rial alone. Properties of > film al 


| 
iven in Table I. Base materials 1 


aluminum 


clude Stec 
iron ass and coppe some non-me 
materials have also been used 


l 
ti 


and work is continuing on applying 


ind testing others 


Humidity 


ie exposures 


period and accelerated 


Table I — Properties of 8-Mil Film 


the laminate 


Embossed patterns and colors o 
limited range, depending on 
the laminate 
penetrate entirely through the 
tions may 


resistance oO 


obtained by top coating b re » og ° 
Performance Specifications 


ith vinyl on both sides 


Forming 
punch 


rawing The deepest draw 


spinning has not yet 


need, nor ts expected 








Usual sheet metal fabricating processes can be used on 
vinyl-metal laminate without affecting the 


protective value of the vinyl film. 


tests have resulted in n Tre t core on sheared 


edges. To prevent 
rrosion or to improve ap 


rust or c¢ 


pearance these edges may be painted 


practically or covered by inserts or moldings 
f Where the laminate must be brazed o1 


ire available in 


supplier. Color can welded, the vinyl should first be re 
heet moved around the joints by buffing 


! or may be applied on the sur for spot welding, an area about '4 in 
only; many multi-color combina diameter is enough. For flash welding 
be obtained including pri against the bare metal side, vinyl coat 
ind figured patterns. Increased ing need not be removed 


f the film surtace ci 


ing. Laminate can 
lr coming inspection tests should be 


(by 20.000-volt 


operations rr pin holes 
oved t date include spark test), delamination (visual) 
hing ri ‘ ike-pre € hesion (periodic 

laminate 


Stamping, roll torming ) 
imined (visual) 
ir has been Ihe adhesion test procedure 


*r with 2SO a 


mended fc the iminate IS a 


to assure proper adhesion of the 


core 


ensively, no difficulty ha I | 
} th 


vinyl should re the bond 


Dratt on deep draws is the same a gives way; if the Ss non-metal, the 
for the base mater arone core should give fore the bond 
OW Definite standards and specifications 


for the test are now being formulated 


ince of 0.003 in. should 


ver the thickness of the 
ication during forming shouk ind other tests are being worked out 
the water-soluble type Vinyl laminate offers good resistance 
then clean the surface <« scuffing and staining, as shown 
Il where it is compared w 


Blanking or piercing ope! 





Table I Abrasion Resistance 
of Coating 


(Tabe Abrador with CS-10 wheel) 





Revolu 
Surface Finish tions 
per mil 





is applied t 


icement 
i} 


aanesive 


Representative colors and textures available in film suitable 
for coating such sheet metals as: steel, aluminum, magnesium, brass and copper 


Film may be imprinted before laminating; embossing after laminating 


produces attractive surfaces as well as increased stiffness. 


Table Ill Resistance of Film to 
Chemical Corrosion 


Per cent change in weight in 


- 


days immersion at 25 ¢ 











Laminating Process Requires Precise Control 


BOND BETWEEN FILM AND METAL Strong Flashing of Adhesive Solvents. Flashing n 


enough to 


withstand fabricating and service conditions requires fore bonding ature and air volume 
trolled since solvents are flammable and toxic 
precise control of the laminating process at seven points 


| ig : , F Metal. zynment 

cleaning of metal surface; thickness and uniformity of “lgament of Film and Metal. Alignme 
matically at approximately 
| 


ically controlled var 


10 Ib per in. of 
adhesive coating; complete flashing of adhesive solvent 

. . able speed drives 
film tension 


alignment of film and metal; temperature 


Bonding Temperature. The temperature 
of material entering bonding rolls; and bonding roll pres held t} 


bonding rolis | eid if range ol 


sure temperature depe ng on the thickness 
t re iS measured wit 
Metal Treatment. Metal surface must be 
preferably by alkali cleaning and phospt 
phate cleaning cannot be employed sit Bonding Roll Pressure. Desired pressure mu 
teat . « } Le 4 i} uvVer 5 . 
th stant along the ro eng 


th ft 
causes a loss in bond strengt 


» keep the film fron 

one side 
Ihickness of Adhesive. Coating t nes ust b ‘ to a After 
tolerance of 0.0005 in 


leav the 
accomplished by carefully control below 100 F by water spray ombi 


and air blast. When 


t het 


applied by spray vinyl coating 1s cut between ends of sheets 


ling the iscosity of the adhesive and the height of squeeze bonding flat sheets 


rolls. The adhesive is thixotropic and is 


Annual Handbook page C14; also in 


f 


cluded is an extensive directory of 
trade names and producers. Properties 
of colored heat-resistant coatings and 
recommendations for use on industrial 
included in “Colored 


March 


equipment are 


Silicone Finishes, 1953 page 
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“Design for Porcelain Enamelling, 


> 


1955 Annual Handbook page C23, in 


‘ 


cludes a brief discussion of protective 
properties under severe service cond! 
tions including exposure to elevated 
temperatures. Refractory and diffusion 
1500 F and 


coatings for service at 


higher are described in “Special Coat 
ings for Metals at High Temperatures 
January 1954 page 135 

Zinc Coatings for Protecting Stee 
1955 ; 


December page 158 


discusses 


types of coatings for sheet used in 


formed or deep drawn parts. For data 
on the effect of wear-resistant coatings 
on endurance and strength of alumi 
num parts, see “Mechanical Properties 
of Aluminum Hard Coatings,” Septem 
ber 1954 page 136 

For further data on metallized sheet 
Film,” 


see “Metallized Plastic August 


iYSS page 182 
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FUNCTIONAL DESIGN OF 


H. L. Stewart 
J. M. Moritz 
Logansport Machine Company, Inc. 


A ppl ation and Purpose determine « omponent choice and circuul configuration 
How a load is moved establishes cylinder mounting style and service atmosphere 
may call for rod protection. Force and speed requirements may be translated 


into pressure, flow and power unit specifications. Desired method of contro 


directs choice of control valves, circuul layout and safety interiocks 


Sequencing and synchronization answer specific functional needs of mas 


PRACTK GN Of working hydraulic systems includes 
r 


simultaneous consideration Of components, circuit con 


hguration, operator psychology and physiology, mechanica 
conformation to the parent machine, expected service life 
ind overall economy in first cost and operational mainte 


nce. Best approach to the design of hydraulic systems is 
functional viewpoint. Just what is required 
ing components (cylinders and fluid mo 
CYLINDER MOUNTING STYLI 
Fig. 1 — Cylinder force is here transmitted directly to mounts 
by lugs on the centerline of force application. 





mount 


Placing keys 











both 








the broad sur 








mounting bd« 
of keys. These 
Fig. 2 Foot mounted cylinder showing welded or backup A f 
blocks to help bolts withstand load. 


oot mount 


popular mountil 


t 


. es Bockup block — ] of torque ts creé 
, | 
(@) \ t Re. | ine of thrust 
(©) agp az | recommended 
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Fig. 3 — Three flange mounts; (a) front flange, (b) reverse flange, (c) blind flange. 


flange with reverse mounting (b) or a blind flange mount 
(c). If the front end of the cylinder is to be piloted and the 
remaining part to project back into a machine or through 
It must be remembered 


a wali, then design (a) will serve 


however, that all thrust will be taken by the mounting 


bolts. If heavy thrusts are anticipated a front flange with 
reverse mounting ts indicated (b) 
take 


inder in place. If 


The reverse flange will 
hold 


the cylinder is to be used as a jack 


the thrust and mounting bolts merely the cyl 
then 
blind end flange mounting (c) is ideal providing that there 
is room for mounting. Here again mounting screws merely 
hold the cylinder in place 

trom A to B in an arc the 
Fig. 4 


Rod end and bearing con 


If object X is to be moved 
cylinder must be mounted to permit some rotation 
shows a blind end pivot mount 


nect to object X. The pivot connection on the blind cover 


is mounted to clevis bracket that is solidly held as it ts 


depended upon to take the entire thrust 
takes the thrust 


The clevis pin 
in shear. Fig. 5 shows a trunnion mount 
where short coupling for pivot action is desired. The trun 
nion pins are nested into a broad support to give the cylinder 
to take 


without damage to the mountings 


added stability extra heavy loads and side thrusts 


ECCENTRIC LOADING 


While concentric loading presents no particular problem, 
eccentric loading can be a source of difficulty. To compen 
sate for eccentric loading, cylinders may be designed with 
extra long pistons and rod bearings to take side thrust 
Spacer sleeves between the piston and front cover may be 
used to limit piston travel and give longer bearing support 
Some very eccentric loads may require that outboard rod 
guides be designed into the machine for 


extra support 


Failure to provide suitable bearings or supports will shorten 


cylinder life. Fig. 6 shows a cylinder design often used to 
combat eccentric loading 

A number of maintenance problems may be caused by 
eccentric loads when cylinders are not designed for them 
There will be considerable wear on packings due to side 
thrust of piston rod. Packings may even be scored resulting 
in excess leakage of hydraulic oil. The piston rod may be 


bent or badly scored. It is not unusual for large diameter 
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piston rods, even 5 and 6 in., to be bent under eccentric 


loads. Once bent the cylinder is useless 
4 badly scored rod will cut deep grooves in packing and 
Material torn 


into the 


in bronze or cast iron rod bearings away 


fron’ bearings will work its way interior of the 


cylinder which can cause damage throughout the system 
These small particles may even jam into the piston and 


foul piston rings 


Under eccentric loading a cylinder tube is likely to be 


badly scored along its full length. Excessive side thrust is 


transferred from the rod to piston and any chipping of 


piston or breaking of piston ring will cause small particles 
of metal to wedge between piston and cylinder wall. Scored 
cylinder tubes are usually beyond repair since they are 
seldom discovered before excessive damage is done, Ex 
cessive friction greatly reduces cylinder efficiency. Cylinder 
pistons have actually stalled because of friction resulting 
trom eccentric loading 

If points A and B are separated by several feet it is im- 
portant that the rod end be adequately supported. A piston 


rod of any length is heavy enough to sag under its own 
weight. For example, a 5 in. diameter piston rod, 15 ft. long 
will weigh 1001 Ib. Its effect, without proper support is 


the same as if there were eccentric loading. The rod sup 
port does not have to be anything fancy just a good solid 
guide. Fig. 7 shows one simple rod end support method 
Extra long stroke cylinders need additional center sup 
port. These supports should not exert excessive clamping 
pressures or the tube diameter may be reduced enough to 
cause the piston to freeze when it enters this portion of the 


tube. Fig. 8 shows one method of tube support 


ATMOSPHERIC PROTECTION 


If the machine or process in which a cylinder will be used 
is dirty or the atmosphere is damp, a piston rod will require 
extra protection In dirty atmospheres a protective cover- 
in the 


form of a collapsible boot, Fig. 9. Materials used are leather, 


ing may be used on the rod. This is usually made 


duck or rubber. Leather boots and duck boots are made in 


sewed sections, while rubber boots are usually molded. This 
complete cover keeps dirt and foreign matter from collect 
Another 


ing on the rod and scoring it method is to use 
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Cylinder pivot 








b> 
Fig. 4 — Blind end pivot mount. Rod end carries bearing and 
cylinder pivots on clevis bracket screwed to parent machine. 











Fig. 5 — Trunnion mount gives maximum support of a pivoted 
cylinder for extra heavy loads or side thrusts. 
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a he 

















Fig. 6 — Extra support in the 


form of slide rods used to 
compensate for eccentric cyl- 


inder loading. 


























Fig. 7—Rod end guide and 


support for long stroke 


cylinders to prevent sag. 
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Fig. 8 — Long stroke cyl- 
inders need additional sup- 








port to prevent buckling 
under load or sag under 
their own weight. 









































a hardened rod and a rod scraper, Fig. 10. The rod should 
be Rockwell C-48 to C-52. The rod scraper, located in the 





packing giand, scrapes off foreign matter as the rod carries 


it back toward the packing 














The hardness of the rod allows 
the scraper to do its work without scoring the rod. While 
scrapers are used on all lengths of cylinders, they are espe 
cially advantageous on extremely long stroke cylinders be 
cause of their compactness 


In damp atmospheres or where the piston rod is subjected 


to water, rods of stainless steel or chrome plated steel 


are 
used extensively. Stainless steel, while somewhat more ex 
pensive, is usually preferred 


pressure ol 


FORCE AND PRESSURE 


Ihe force available to move object X from point A to 


point B is determined by bore size of cylinder, operating 


July 


Fig. 9 


phere. Collapsed guard length reduces rod stroke. 


within the 
Exact 
determine. For 


run 


Collapsible boot guards rod finish against dirty atmos- 


hydraulic pump, and resistance 


cylinder and from externa 


sources 


efficiency of a hydraulic cylinder is difficult to 


all practical purposes 
from 90 to 95 


most cylinders wi 


per cent efficient and even higher on 





larger bores. However, as parts of the system become worn 


overall efficiency will decrease. Factors affecting cylinder 


efficiency include piston fits, cylinder bore finish, rod finish 
and type of packing used for piston and rod seals 


Hydraulic cylinders as standard items are built in pressure 


ranges from O to 250 SO. L000. 1500 


> 


2500 and 3000 psi 


Valves are built in pressure ranges from 0 to 1500, 2000 


2500, and 3000 psi and higher. Pumps are built in pressure 


) 


from O to OOO 1500 2500 and 


ranges 
There 
sure range to be used but there are considerations that may 


leaks 


wear on packings are less 


3000 psi 


is no hard and fast rule for determining which pres 


help in this decision. At lower operating pressures 


heat, and high rate of 


EXCESSIVE 
likely. Lower pressure components are cheaper and more 


readily available from more sources. At higher pressures 


components are more compact and less fluid is required 

\ low pressure cylinder would hardly be used to operate 
mill because the bore size re 
A hy 


wouldn't include 


i roll-over device in a steel 


quired would be so large as to make it impractical 


draulically operated hospital bed, however 


heavy duty mill type cylinders which are costly, heavy and 


rugged in construction 


SPEED AND FLOW 


Pump delivery divided by area of cylinder b 


mines theoretical speed at which the piston will travel on 


its out-stroke. On the in-stroke of the piston, speed will be 


higher because of lost area taken by piston rod. To speed 


up return strokes two-to-one rods are often used reducing 


available area of cylinder \ Fe \ two-to-one rod has a 


cross section area one ha t rea the cylinder bore 


While two-to-one rods are used on many applications where 


a fast return stroke is desired, they are also used where 


extra heavy support ts needed as on long stroke cylinders 
Cylinder design is often dictated by required piston speed 


For example 


pipe ports in cylinder covers are necessarily 


arger where extra higt speeds are required of pistons If a 


two-to-one rod is to be used for high speed return of the 


piston the pipe port in the blind end of the cylinder must 


be extra large to disperse oil as it is forced out on the return 
stroke. If neglected, an undersize port will result in loss of 
speed, back pressure and creation of heat, all of which are 
undesirable in a hydraulic system 


When pistons travel at high speeds under high pressure 


the end covers must be of heavier design and of stronger! 


material than on cylinders operating at low speeds and 


low pressures. It is preferable that pistons do not contact 


covers at either end of the stroke. External stops are rec 
ommended though they are not always feasible 

Where the piston contacts covers under high speed and 
pressure, covers must be extra heavy, and cover mountings 
vell anchored. They will be stopping a piston as weil as a 


freely moving body to which the piston rod is attached 


A cushioning device in the cylinder covers is desirable 


for reducing shock at the end of piston travel. Oil is trapped 


between piston and cover and exhausted slowly to reduce 


shoc k 


erate the piston from full speed to zero without shock and 


An ideal cushion would be one which would decel 


ina 
h 


very short distance. A cushioning device should not 
Note that 


value whatever if full stroke of the cylinder is not used 


e used as a flow control 


a cushion is of no 


Iwo general classifications of cushioning devices are 


built into the cylinder covers; adjustable cushions and non- 
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Fig. 10 — Rod scraper cleans hardened 
rod before it enters cylinder packing. 








idjustable cushions. Speed of cushioning can not be changed 


for non-adjustable cushions without dismantling the cyl 


inder. Leakage between the cushion nose or collar and the 


cushion bushing or recess in the cover determines how fast 


oil is exhausted. Fig. | | shows a non-adjustable cushion 
In adjustable cushions a cushion adjusting needle valve 
flow of exhaust oil after it 


controls 


is trapped between 


; 


shows one ol 


piston and cover. Fig. 12 the more common 


types ol adjustable cushions. Note taper on the end of the 


cushion nose to give it ready access to the cushion recess 


When nose enters recess, oil is forced through the orifice 
controlled by the cushion needle 

Cushion noses or cushion collars of standard designs are 
usually one to one and one-half inches long. Certain appli 
cations make these lengths totally inadequate. This is espe 
cially true on long stroke cylinders traveling at a high speed, 
under high pressure and moving a heavy load. It is often 
necessary to use cushions up to seven or eight inches long 
Design of these long cushions may be very different from 
normal design. Fig. 13 shows three designs of long cushions 
Fig. 13(a) shows a cushion with a long taper which gradu 
until the full diameter of 


cushion completely cuts off the oil flow. Oii that remains 


ally chokes off escaping oll 


trapped between piston and cover is forced out through 
the orifice set by a cushion needle 

Fig. 13(b) shows a long straight cushion with a small 
radius on the end to assure ease of entering into cushion 
bushing. A tapered Vee groove is cut from the end of the 
cushion to within a half inch of the piston. This type of 
cushion works extremely well on cylinders moving a very 
heavy load at high speeds, especially if this load is on 


load 
orifice in the cushion becomes smaller and smaller. When 


wheels, bearings or rollers. The decelerates as the 
the end of the orifice is reached trapped oil is forced out 
through an orifice created by the cushion needle. Fig. 13(c) 
holes in the side 


As each hole passes into the cushion bushing 


shows a cushion that has a number of 
of the cushion 
the total area of the holes is reduced. When the last hole 
is closed off the remaining oil must escape through cushion 
needle orifice 
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Fig. 11 — Non-adjusta- 
ble cushion goes into 
operation when collar 














enters cushioning 


chamber. Oil is forced 























through a _ restriction 
raising pressure on the 


back end of piston to 








slow its speed. 

































































Fig. 12 Adjustable 


cushion provides a va- 








riable orifice needle 





valve to control flow 











of trapped oil. To aid 
start of piston travel 



































out of cushion a ball 
check 
entrance of pressurized 


valve permits 











oil to piston face. 












































Fig. 13 — Three methods of long stroke cushioning of heavy 
loads at high speeds. Oil passage area out of the cylinder is 
slowly reduced to provide shockless stopping. 
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A cushion adjusting needle must be proper 


times. Since fit between cushion and cushion bushing is 


close, if the cushion adjusting needle closes off the orifice 


completely, a sudden shock will be created when oil is 


trapped between piston and cover. Different needle settings 


are required for each load and speed if satisfactory results 


are to be expected Iwo cylinders of the same bore and 


stroke, doing the same job will probably require different 


needle settings since any variation in internal leakage past 


piston or past cushion will change the requirements of 


needle setting 
The ball check 


‘starter’ for the return 


used on all cushions may be called a 


stroke, when oil is forced into the 


cylinder cover through the pipe port the cushion would 
block off free entry of oil to cylinder. Oil pressure is usually 
not high enough to move the cushion which has a relatively 


small exposed area, therefore, some other means of entry 


must be provided. Oil unseats the ball check and flows to 


the piston. As cushion leaves bushing full amount of oi 


can flow through the bushing to move the piston at a rapid 


rate. The ball check must be of sufficient size so that enough 


oil will quickly flow through its orifice and get the piston 
started, otherwise there will be a noticeable 


speed as cushion nose leaves bushing 
ll checks b 


This bushing is made of a 


Some recent developments eliminate ba mak 


ing use of a depressible bushing 


synthetic material which will seal when pressurized from 





To system 





— 


tOt® » 


pressure 


Low 
pressure 





Gir) 





Fig. 14— Combination power unit provides two pumps with 
different pressure and volume ratings. When resistance to flow 
is encountered low pressure pump dumps its flow to tank and 
high pressure pump takes up the load alone. 


one direction but will depress and allow oil to flow freely 
when reverse pressure is applied. 
POWER UNITS 

Having established operating pressure, cylinder bore size 
and piston speed, a power unit must be chosen to match 
flow and pressure requirements. Power units will be rated 
in gallons per minute of pump discharge at a certain operat- 
ing pressure such as 33.5 gpm at 1000 psi. A power unit 
should be chosen that is capable of delivering somewhat 
more fluid and at higher pressure than what calculations 
indicate. After the system has been in operation for some 
time internal leaks are bound to develop and reserve power 
will be required to satisfactorily perform the operation. In 
addition, machines are often required to run faster or with 
higher loads than those for which they were designed in 
These 
common that additional capacity is always worth the cost 


order to increase production emergencies are so 
A power unit consists of pump, electric motor coupled to 
pump by flexible coupling, oil reservoir with baffles and oil 
level gauge, reservoir cover which may act as pump and 
motor mounting plate, an intake strainer or filter, a relief 
valve, a pressure gauge, and the necessary internal piping 
Pumps are of two general categories; constant displace- 
ment and variable displacement types. In simple circuits 
the constant displacement pump is preferred. Vane and gear 
pumps are most commoniy used for pressures up to 1000 
psi. They are less expensive than other types and have few 
operating parts. Gear pumps may have spur, herringbone, 
spiral or helical gears. Vane pumps make use of both the 
single and double vane principle. In single circuit applica- 
tions for industry few hydraulic pumps deliver in excess 
of 50 gpm. 
Combination units answer the need of a low pressure 
approach at high speed and a high pressure at low speed 
work cycle. A high-low unit consists of two pumps with 
a changeover system as shown in Fig. 14. On the low 
pressure approach both pumps deliver oil to the system at 
low pressure. When resistance is met the low pressure pump 
automatically dumps its oil to reservoir and the small vol- 
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Fig. 15 — Cold drawn seamless steel tubing in a steel fitting. 
Logansport Machine Co. 






































Fig. 16 — Flanged pipe fitting with O-ring seal. Pipe may be 
screwed or welded into this flange. 


ume high pressure pump delivers its oil to the system. The 
advantages of this system are: (1) Smaller electric motor 
required and less electric power consumption. For example, 
a 13.2 gpm single pump operating at 1000 psi requires 10.9 
hp input while a 13.1 gpm combination unit operating at 520 
psi on fast approach and at 2.4 gpm at 1000 psi only re- 
quires a 5 hp motor. However, if full pressure is required 
for the total length of cylinder stroke the high-low unit is 
of no value. (2) Less heat will be created since high pres- 
sure oil is only being delivered in a small volume 
HEAT EXCHANGERS 

If circuit design is such that it is necessary to spill a large 
volume of oil through the relief valve for any length of 
time, or if the hydraulic system will be subjected to con- 
siderable external heat, a heat exchanger should be added 
Oil operating temperature should not exceed 140 to 150 F 
Hot oil increases internal and external leakage due to re- 


duced viscosity. It also has a detrimental effect on the life 
of packing 
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The heat exch er should be mounted solidly to the side dead soft drawn seamless 


of the oil reservoir in a horizontal position. If system heat fittings makes ideal 


is caused by the oil spilling through the relief valve, then is relatively e 

the oil should be conducted directly from relief valve to be such that 

exchanger and then to tank. If heat is caused by some Threads on 

external means then all return oil should be piped throug! can (Nationa 

the exchanger and then to tank On extremely 
Heat exchangers are usually either single pass or double required extra heavy 

pass types. Oil should be piped counterflow to the water in recommended. Fig 

a single pass type while in the two pass type oil lines should welded joints should 


enter at the same end in which water enters and leaves 


DIRECTIONAL CONTROI 


Thermostatically controlled water shutoff valves are de 
able so that as operating temperature of oil reaches the Control may 


level, water flow il off. When heat increases cam or solenoK 


water flow will a ‘ This conserves water and or four-way d 
levels out o1 temperature one outlet por I " y Oj nlet port 
connected to the t] | el normally osed” thi 
PIPING connection 1s 
Piping should be of sufficient size to allow oil to flow Three-way 
with low resistance. Maximum flow rate should not exceed 


15 fps, and a flow rate near 10 fps is more desirable. A inlet port 1 
good rule of thum follow when specifying piping is to position inl 
select the same size pipe as the pipe port of the cylinder to exhaust 
Number of bends should be kept to a minimum. Bends two cylinder 
should be approximately three times pipe diameter. This made 


Note t 


tion too fa 1\ Simplest 


will reduce oil turbulence and keep oil from changing direc 7 
Hydraulic lines should be as short as possible. Long lines which in 
increase friction cost, and create a time lag to cylinder 


High pressure lines require secure mounting. Bends have — haust. In the other position 


a tendency to straighten when sudden surges of high pres nected to cylinder rt D and 


sure oil flow through lines. Even heavy brackets are occa to exhaust 
sionally snapped. Addition of a section of high pressure While the dire 
hose or a small accumulator in the line will offer shock ess complicated 
protection type) they 

Most commonly used piping in industrial applications is require pl 


extra heavy steel pipe and seamless steel tubing SAE 101 may re 


gu 











operated valve, it is necessary to form a connection between 
the valve stem and the actuating means, a packing must be 
used to seal the valve stem at the cover. While this packing 
is only subjected to exhaust pressure the packing will even 
tually wear to a point where leakage will occur, Leakage 
has been experienced even on new valves due to poor in- 
stallation (in which valve stems were not properly protected 
from foreign matter and atmosphere), excessive heat, and 
from overcured seals 

If it is necessary to place the control valve at a distance 
from the operating cylinder high pressure piping will be 
expensive and time lags may be excessive. 
valves even when pressure balanced are 


Large direct 


fatiguing to operate. This is especially true of large three 
position spring centered valves 

Remote control systems are somewhat more complicated 
since a pilot valve operates the master valve. They are also 
usually more costly. Remote control valves reduce external 
leakage since spool and spool actuator are enclosed in the 
main valve. The remotely controlled valve can be placed 
close to the operating cylinder thus eliminating long sections 
of piping. Actuators or pilot controls which direct fluid to 
the pilot connection of the remote control valve require 
very little operator effort 


They can be cycled at a high 


rate of speed for long periods without ill effects 


CIRCUIT LAYOUT 


Schematic diagrams of hydraulic circuits tend to look 
impossibly complex because of the vast numbers of lines 
and symbols crowded into a small area. However, they can 
often be broken down into familiar groups of components 
interconnected in standard ways to perform functions com- 
mon to most fluid power systems. 

For example, in Fig. 18 a simple circuit is shown which 
will advance object X from A to B and hold X at point B 
for a dwell period before permitting it to return to point A 
The groups of components in the lower half of this circuit 
include tank, strainer, pump, motor, relief valve and pres 
sure gage interconnected in a standard circuit configuration. 

A three-way manually operated valve controls a single 
acting cylinder with spring return. When pressure is released 
from blind end of cylinder returns the 


spring pressure 


piston. This circuit functions as follows: Operator shifts 


Fig. 19 — Design of a spring returned cylinder and of a gravity 
returned cylinder. Loose spacer sleeve on rod of spring returned 
cylinder limits piston travel so that spring does not feel full 
impact on its closed height at every stroke. 
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Fig. 18 — Spring return cylinder circuit with manually operated 





three-way valve. Object X is held at point B until operator re- 
leases valve permitting spring to force piston back to starting 
point. Pump dumps oil through relief valve on return stroke. 
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Fig. 20 — Manually operated four-way valve circuit is identical 
with Fig. 19 except that now piston is returned under oil pressure. 


indie of valve ¢ Wiowing Oo 


é i to flow to blind end of 
inder D. Piston rod moves object X 


cy 


from point A to point B 
it a speed | At point B piston of cy inder D holds pressure 
When work is completed operator shifts | 


Nnanaic 
il position. Spring force pushes pist 


oil through port Hf to exhaust port J 


| i 


in the released pos 


used as the 
with a sing inder of 


the gravity 
where the weight of piston and associated object X 
to return the piston 


icted actu i solenoid R of 
i¢ is released Va i ! wn il flows ir 
Use of single a spring retul n I [ rn it port J 

hydraulic circuits cylinder strokes 
long. Too much power is wasted overcoming spring pI! 
sure buildup This often requires a irger bore cylinder than When X 

would normally be used. A cylinder of this type not only energizing solenoid 
requires the length of double acting cylinder, it requires 


in port H and out port K to rod en 
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Fig. 21 — Semi-automatic circuit requires operator actuation of 
Cycle continues, moving object X from A to B 
1 without further control. 


pilot valve C. 
and then returns piston to position 


retracts to starting position. Cycle is complete and it will 


repeat every time a new object X contacts switch O 


SAFETY CIRCUITS 


Operators are very ingenious in circumventing safety 
devices to speed up machine operation. On large machines 
requiring two or more operators, safety circuits can become 
quite complicated, particularly since all controls must be as 
tamper-proof as possible 

\ press for assemblying a bushing into a casting is shown 
23. the 


1 and bushing is to be pressed to point B 


in Fig bushing is object X, loading position is 


point For opera 
tor safety both hands must be occupied as object X is moved 
from A to B 


press ram must automatically stop or retract. If either con 


If either hand is removed from a control the 


trol is tied down the circuit must be designed so that the 


press will not repeat 


Location of safety controls is important. If they are placed 


too low, operators may knee one control to have one hand 


free. Placing controls about shoulder high seems to work 


out satisfactorily. Here they are above the work table and 


unlikely to be accidentally bumped. It is suggested that 


controls be placed back to back about twenty-four inches 


apart 
shown in Fig. 2 


Air pilot controls are 3 to operate the 


air piloted master control valve. This gives fast action to the 


controls. Oil pilot controls may also be used to operate the 
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Automatic cycle is controlled by limit switches O and 





Fig. 22 
P which start and reverse flow to cylinder. At end of cycle oil 


spills over relief valve until new object \ contacts switch O. 


master valve. The circuit functions as follows: Operato 


loads bushing and casting in press platen. He then depresses 
push buttons of ves C and D shifting spools to the shown 
filter 
unit into inlet port H of four-way spring offset valve C, out 


port K 


D and out port S to pilot / 


position. Air flows from regulating and lubricating 


into cylinder port V of four-way spring offset valve 


Four-way three position spring 
centered valve E ts shifted to the shown position allowing oil 


pressure to enter inlet port O of valve / 


leave by port Vl 


and flow to blind end of cylinder. As the press ram starts 


to descend, oil will exhaust from rod end and flow 


port R of valve — and out exhaust port P to the oil reservoir 
| 


f the 


operator releases valve C air will flow in port H 


out port L in port Q of valve D and out exhaust port 7 to 
released from F of valve E and 


atmosphere Pressure is 


the valve spool immediately centers, blocking all ports and 
r 

stopping downward tr | of ram 

instead of C au 


valve D 


rom L dropping pressure on pilot con 


If the Operato J release valve D 


flows from por into port V and Q of 


into exhaust f 


nection F of valve E. If the operator ties down either of 
( 


the pushbuttons or or D the press ram will not return 


If controls are operated correctly when valves C and D 


are released air flows in port H of valve C and out port l 


to port Q of valve D. Air flows to pilot connection G of 


valve E and valve spool shifts allowing oil to flow from 


inlet port O to cylinder port R. The ram returns to the 
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Fig. 23 Iwo hand safety circuit a f 
requires that operator simultane- \ 
ously depress pilot valves C and D | 

before ram will descend. Both pilot | | 


valves must be released before ram 
; : ve = 
will rise to starting position. | 
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Starting position thus completing the cycle. Note that the platform into contact with 
ram will not return unless both pushbuttons are released four-way two position valve ¢ 
Solenoids may be used in place of air pilots in this circuit of 


valve to the shown position. O1 
and set up with spring loaded electrical push buttons 


out through cylinder port H to blind end 


object X is raised from point A to poir 
rwO CYLINDERS from rod end of G through the fr 
moved from A to B, and then valve — back through po 
from B to C as shown in Fig. 24. A good example of this port K to 
is an automatic transfer device There 


Assume object X ts to be 


reservol 
are several ap When cylinder G 


proaches to this problem. Fig. 24 shows the use of sequence _ builds up in the line 


ves 


Object X mov I r type conveyor and onto’ of cylinder F, Ran 


sequence valve D O) 
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Fig. 24 — Sequence valves control cycle 
of operations. Cylinder F cannot be acti- 
vated until cylinder G reaches the end of 
its stroke. Conversely cylinder G cannot 
return until cylinder F has retracted. 





ring object X to gravity type roller conveyor. As X actu- 


ates switch S$ solenoid Q of valve C is energized shifting 


spool of valve C to starting position. Oil flows from port J 


through port J to rod end of transfer cylinder F and piston 


retracts to original position. Pressure builds up, opening 


sequence vaive E and allowing oil to flow to rod end of 
elevator cylinder G. As platform reaches point A gate is 
retracted so that next object may move onto platform. At 
any time platform is not at point A the gate will hold back 
the objects 

Sequence valve E can be eliminated in many instances but 
its use assures that the ram of the transfer cylinder will 
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always return before the platform retracts. This eliminates 
the possibility of the platform cylinder retracting, picking 
up the next piece and jamming it into the ram of the 
transfer cylinder before it has had a chance to fully retract 

There are advantages and disadvantages in using se- 
quence valves to make a sequential movement. Advantages 
are: (1) Elimination of a second master control valve and 
This 


[Two sequence valves will cost about half 


provisions for operating same reduces cost of the 


hydraulic system 
as much as using another solenoid valve and limit switches 


+ 


(2) The circuit is more compact. (3) Piping is kept to a 


minimum in most instances. 
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Fig. 25 — Synchronization of two cylin- 
ders by means of identical fluid motors 
whose shafts are coupled. Oil transmitted 
to the cylinders is metered by the motors. 





Disadvantages of using sequence valves are: (1) If some 


uncalculated obstruction is encountered before the ram of 


the first cylinder reaches its outstroke then the sequence 


valve will automatically close and damage may be caused 
to the workpiece or to the second cylinder (2) The force 
required to move the second cylinder must always be 
higher than that required to move the first. While in many 
applications this requirement Is met, in some instances even 


a smaller bore second cylinder may be impractical 


SYNCHRONIZATION 


A variation of Fig. 24 is shown in Fig. 25, If object X 


is extra long such 


be wise to use two cylinders 


as 


ported at each end 


hydraulic pistons has many 


a steel 


Synchronizing the 


solutions. The circuit in | 


Fig. 24 except fi 
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Fig. 26 — Cam sequencing of two cylin- 
ders. Cam actuators will depress valve 
rollers in one direction only. Cylinder B 
must have compieted its cycle before cyl- 
inder A is permitted to retract. 





cylinder bores must be the same 

Even this method of synchronization is not perfect but 
satisfactory in the majority of cases. Leakage past piston 
may not be identical in the two cylinders. While the nominal 
bore size of the cylinders may be the same their actual bore 
vary by 0.010 or 0.015 in. due to commercial 


size may 


tolerances of cylinder tubing. Internal leakage and differ- 
ences in internal passages of the hydraulic motors will also 
cause some variation. If the synchronization must be held 
extremely close then components should be selectively as- 
sembled and cylinder pistons should have an O-ring or some 


other piston seal that will not leak. All internal and external 
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leakage must be held to an absolute minimum 


CAM SEQUENCING 


Where force required in the first part of a sequence is 
much greater than that required in the second, a cam se- 


quenced circuit like that shown in Fig. 26 may be used. 


In this circuit two four-way control valves are the con- 


trollers. How automatic the circuit is to be will depend upon 
In this circuit object X is to be ex- 


4. Operator shifts handle of valve D to 


selection of controls 
truded by cylinder 
position shown allowing oil to flow from inlet port H to 


port K of valve D and to blind end of extrusion cylinder A 
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As piston of cylinder A moves forward X ts forced through 


the extrusion die. Oil in rod end of cylinder A flows back 


through port J of valve D and out exhaust port P to 


reservoir 

As piston of cylinder A nears end of its stroke the cam 
on the end of its rod momentarily depresses roller of three 
way pilot valve F which opens the inlet port of this valve 
as shown and pilot pressure flows to pilot connection A 
of four-way valve E. Spool of 


valve & is shifted to shown 


position allowing oil to flow from port R through port J 
to blind end of cutoff cylinder B. Oil in the rod end of this 
cylinder exhausts back through port M and out port Q of 


valve £ to reservo 


As piston of cylinder B reaches end of stroke, cam on 
end of piston rod depresses roller of three way pilot valve § 
to shown position. Oil flows from inlet port to pilot con 
T ot valve / 


cylinder B 


nection ind piston is shifted reversing flow to 
As piston approaches end of back stroke swing 
type cam on cutoff carriage momentarily contacts roller of 
valve G as shown allowing oil to flow from inlet through 


This 


1 and piston of extrusion cylinder 


cylinder port on to pilot connection O of valve D 
reverses flow to cylinder 
returns to starting position completing cycle 

Solenoid operated valves may be used in place of valve D 
which is semi-automatic and pilot operated valve E which 


is automatic. F, G and S would then be limit switches. To 


nake the cycle completely automatic, a limit switch could 


Dp 


e contacted as object X 1s moved into place at cylinder A 


Use of solenoids usually reduces high pressure piping. Au 
piloted hydraulic controls may be used in a similar manner 
The circuit of Fig. 26 is positive. The second step of the 
sequence cannot start to function before the first movement 
is completed 
It may be desirable to add a cam operated flow control 
valve to this circuit if the cutoff cylinder piston is required 


to approach rapidly and then go into a slow feed (if a 


power saw Is being used for the cutoff operation ) Flow 


to cylinder B would pass through this valve which is nor 
naily open but when the cam roller is depressed by the 
shut off 


size of 


passing piston main oil flow is and oil passes 


through an adjustable orifice orifice controls the 


feed rate of piston 


There are a number of other sequencing methods. A 


high-low pumping system may be used where low pressure 
performs one movement and high pressure the second. Elec 
tric motor driven cams trip limit switches or rollers on pilot 


controls which in turn operate master control valves in 


sequence 


ROTARY MOTION 


Fluid motors may > gear, vane, or piston type 


Some of their advantages are: They are explosion proof 


They have no electrical connections; they can be operated 


at a wide range of speeds which make them useful on index 


ing devices. Their speeds may be varied from the maximum 


to zero by operation of a simple control. They work well 


on application where variable torque is required. They 


are capable of withstanding sudden stops and frequent 


Starting and stopping does not harm them. Fluid motors 


are compact in design and can easily be mounted into a 


machine element. They can be furnished for flange or foot 


mounting 
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Whether simple or complex circuits ar¢ 
cardinal principles must be observed 
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LINES 





Line, working 


Motor, drive, 





Line, pilot (L>20 Ww) 


electric 
—_ 





Line, drain (L< SW) 


Heot exchonger 


_MISCELLANEOUS UNITS 
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Line, flexible 


intensifier 
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Vaive, directional 


2 position - 3 connection 


Valve, directiona 


2 position -4 connection 
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gi 











Connector (dot to be 3x width 
of associoted line) 


Accumulotor 
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Valve directional 
3 position — 4 connection 
open center 


rl 
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Direction of flow 





Line, passing 





Line, joining (tee cross etc ) 
(dot to be 3x W) 


Filter 





Strainer 


Valve, directionol 
3 position -4 connection 
closed center 
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Pressure switch 


METHODS OF OPERATION 








Pressure gage 





Reservoir (fluid tank ) 


Control, basic symbol 








Spring 





Line, to reservoir 
above fluid level 


Below fluid level 


Shoft rotating (arrow in 


front of shoft 


tHOPaoooe® 


Control, centrifugal 





Control, compensator 


iad 








Manifold, vented 


Component enciosure 


' 


peo 
ee 


Control, compensotor 
pressure 











Plug or 
plugged connection 
Testing station 

(gage connection ) 


Power toke — off 


VALVE 





Valve, check 


i 





Vaive restriction, choke 
voriable viscous 


« 





Restriction, choke, 
fixed viscous 


a ceneenainnaeniens co 
Restriction, orifice, 
fixed non — viscous 





Vaive, restriction, orifice 
variable non- viscous 








PUMPS 





Pump, single 
fixed displocement 


Valve, basic symbol! 
(insert model No. for 
speciol voives ) 
Method of indicating 
internal fiow 


Control, compensator 
temperoture 





EEE 


Control, cylinder 


4 
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il 





Control, detent 


Control, monual 


| 
| 
Gile 





Control, mechanical 


o 
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VALVE EXAMPLES 








Pump, single 
voriable displocement 


Valve, manual! shut off 





Control, motor 
electric 











MOTORS AND CYLINDERS 


Valve, 


moximum pressure 


el | Oh) 


Control, motor 
hydroulic 











Motor, rotary 
fixed displocement 


Voive, relief 
remotely operated 


ro 


Control, pilot 
hydraulic 
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Motor, rotory 
variable displacement 


Vaive, sequence 
directly operated 


ad 


Control, pilot 
Gir 








Motor, oscillating 





Cylinder, single acting 
plunger type 


Piston type 


Valve, pressure reducing 
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Cylinder, double acting 
single end rod 


Double end rod 
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G2 
c= 
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Valve, flow control 
pressure compensated 
viscous 


non — viscous 


Uf 


Cc 





Vaive, shut off 


2 position - 2 connection 
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Control, servo 





Control, solenoid 
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Control, thermal 
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Table I Properties of Mylar Film 





PHYSICAL 





Propert Typical Value (1 mil film Test Method 
I y I 


Tensile Strength 20,000 Ib./sq. in Instron Tensile Tester 

Tensile Modulus 550,000 Ib./sq. in Instron Tensile Tester 

Break Elongation. . 5 per cent Instron Tensile Tester 

Impact Strength és 0 kgm-cm Du Pont Falling Ball Impact 
Tester 

Bursting Strength 45 Ib. Mullen 

Tear Strength 5 gms Du Pont Single Sheet Tear 
Tester 

Flex Life. 20,000 cycles Du Pont Flex Tester @ 25° C 

Bending Recovery 43 per cent Immediate 180° Bend Recovery 

Bending Recovery 51 per cent 60 Second Bend Recovery 

Density 1.38 gms./cc. Density Gradient Tubs 

Area Factor. 20,000 sq. in./Ib Calculation 

Refractive Index 1.64 "D-25° C Abbé Refractometer 





THERMAL 





Melting Point 250-255°C 

Service Temperature 60 to 150°C 

Thermal Coefficient of Expansion... 15 x 10~ inches/inch/°F From 70° to 120°F 
Conductivity Coefficient 3.63 x 10 cals./cem./sec./“C Cenco-Fitch Method 
Shrinkage @ 150°C. 2-3 per cent 





CHEMICAL 





Moisture Abscrption Less than 0.5 per cent 1 Week Immersion @ 25°C 

Hygroscopic Coefficient of Expan. 11 x 10° inches/inch From 20 per cent to 92 per cent 
per cent RH R.H 

Moisture Vapor Permeability 110 gms./100sq.m./hr Du Pont Moisture Permeability 

Test 

Oxygen Permeability 0.90 gms./100sq.m./hr. | General Foods Tester 

Fungus Resistance Inert 12 Months Soil Burial 

Copper Corrosion Negligible Visual 





ELECTRICAL 





Property Test Condition Typical Value Test Method 
1 mil film 


Dielectric Strength 25°C, 60 cycle 4000 volts/mil ASTM D149-44 
Dielectric Constant 25°C, 60 cycle 3.2 ASTM D150-47T 
Power Factor 25°C, 60 cycle 0.003 ASTM D150-47T 
Insulation Resistance 100°C 5000 megohm mfds. Based on wound 
(‘‘“Mylar” 25 C capacitors 
Volume Resistivity . 25°C 1 x 10" ohm-cm. ASTM D257-49T 
Surface Resistivity . 25°C, 100 per 4.8x 10" ohms ASTM D257-49T 
cent R.H. 





MYLAR ... A High-Strength Film 


D. D. LANNING 


Manager, Sales Development and Technical Service Film Dept., E. I. du Pont de Nemours & Co 


Physical, chemical and electrical AN OUTSTANDING CHARACTERISTIC Of this poly 
ester film is the retention of high mechanica 

properties of a polyester film useful over strength over a wide temperature range a 

shown in Table | It remains flexible and 

a wide temperature range; fabrication stable from —60 deg to 150 deg C and is 

; : highly resistant to many chemical reagents and 

methods and typicai applications. solvents. ‘Three types of film are availabk 
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\ FILM BAND coated with 
magnetic material is the re 
cording bele of this office 
dictating machine made by 
Felt and Tarrant Mfg. Co 
Long flex life, high tear 





strength and resistance to 
abrasion give the belt mech 
anical strength. Low mois 
ture absorption, resistance to 


THE VIBRATING ELECTRODE of this cies aa eames uals 


Philco electrostatic wide-band speaker is ai 


tention properties over a 


made of 0.0005 in. film metalized with alumi 
num. The thin film keeps charges clese to 
gether to produce maximum force from a 


wide temperature range pro 
tect it from environmental 
damage The belt won't 
given electrostatic field. Low inertia makes shrink. stretch or dry out 
possible high fidelity sound reproduction in 


even when exposed to ex 
the 7,000 to 20,000 cycle range. High tear 


treme temperature and hu 
strength, flex strength and dielectric strength midity conditions 
make possible the use of this thin film. The 
compact cylindrical speaker replaces the unit 
shown in the background which is not 


efficient above 10,000 cycles 


Table II Types of Mylar Polyester Film 





‘‘Mylar’’ A—A transparent film for general use as an insulation and dielectric 
material. It can also be used in many industrial applications where a strong, 
durable material is required. 

*‘Mylar’’ C—A film of high transparency and good high temperature insulation 
resistance. For use as a dielectric in high temperature capacitors, and for all 
packaging applications 

‘‘Mylar’”’ D—A highly transparent film available in heavy gauges only. 





THICKNESS AND YIELD HIGH VOLUME and surface resistivity, high 


Type Gag. Inches Thick Sq. In./Lb Sq " dielectric strength and low power factor led 
to the selection of this film for slot liners and 





AC . coil insulation in General Electric motors 
A, 2 0.00025 000 : 
Uve9 High tensile and tear strength permits use of 


A, : 0.00050 000 thinner films. Resistance to abrasion and 


A,C 0.00100 20 ,000 long flex life prevent mechanical damage dur 
A f 0.00150 3,300 ing manufacture or use. It can be used alone 
A 2 0.00200 000 xr laminated to other insulating materials 
D : 0.00300 650 . a9 It is resistant to solvents, greases and var 
0.00500 000 c nishes, is dimensionally stable over a wide 
0.00750 650 temperature range, and does not absorb 
moisture 





each type is basicalh e same but with minor ompared with those of cellophane, acetate film and p 


modifications to adapt the film to a specifi ethylene film in Fig. | lensile strength, tensile modulu 
range of end uses. This is shown in Table II vield point and impact strength are high Ihe flex lif 
ear strength and moisture absorption rate are favorabl 
PHYSICAL PROPERTIES but not as good as for polyethylen« film. But yield point 
ind tensile strength are higher than hard aluminum 
Properties of Mylar are compared to other Dupont films It is relatively stiff, with a modulus higher than that of 
in the accompanying charts. While values shown are cellophane or acetate film. At the same time, however, 
tvpical and represent tests on the film they are not neces resistance to failure by repeated flexing is outstanding 
ly minimum design values Physical properties ar¢ Where the cellulosics can be flexed only a few hundred 


ATi 
i 
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Ne ee y ae et op rang 
| Mylar polyester film 
[Cellophane | 


a 


armen 





Acetate film 


wy 





Fig. 1—Properties of Mylar com- 


pared with other Dupont thin films 
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Celiophone 











Acetate film 














Modulus decreases as temperature 


at about 100 ( 


in 
with a marked change 


Fig. 3—How room properties are 


affected by aging in air at elevated temperatures 


temperature 





125 











© 
oO 
~ 
wo 
Qa 








Tensile strength 

















times, 1 mil Mylar can take over 20,000 flexes under 


identical conditions. ‘The combination of high impact 
strength, excellent flex life, high stiffness, and good teat 
resistance gives this film its mechanical durability 
Mechanical properties are retained « 1 wide tempera 
ture range and are stable when exposed to heat for 
periods. No temperatures as 
60 C Ihe tensile properties undergo marked 
change at about 100 deg C 
properties at 150 to 175 


= 
i 


] y 
1OTIE 


; 


embrittlement occurs at 


low as 
but the film retains useful 
deg C, as shown in Fig. 2 for 
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Fig. 4—Comparison of light trans 
mission for Mylar, cellophane and 


window glass. 





Fig 5—Permeability to water 





4,000 
Wovelength, angstroms 


} 


stable on prolonged exposure at 01 below 


temperature I his useful 
place around a component 
film 


with 


is dimensionally 
the shrinking 


characteristic 1s 
in shrinking the film in 
When the 


procedures essentially 


is determined by 
ASTM 1568-43 
Samples melt 


flammability of the 
conforming 


t inconclusive 


the results are erratic 
ind drip during the test and often extinguish or bec 
separated from the flame. Qualitatively, it 

burn less readily than cellophane and acetate film 
Ihe light transmission of this film is compared with 
cellophane and window glass in Fig. 4. The film transmits 
ght in the visible spectrum 


ind 
ome 


appears to 


over 90 per cent of incident hi 
ind cuts off the ultraviolet light to 
is window glass 

Moisture absorption is less than 0.5 per cent after 
immersion in deg C for | Phvsical 
und mechanical properties are relatively independent of 
With constant dry bulb temperature of 24 


cent 


about the same extent 


| 
water at 25 week 
humidity 
deg C, the film length changes 0.08 per 
range of 20 to 92 per cent R. H. The water vapor perme 
ability of Mylar is compared with that of other Dupont 


thin films in Fig. 5 


ver a 


CHEMICAL PROPERTIES 


many chemical reagents and solvents i 


lensile strength does not go below 50 
pel ilthough tear 


values tend to decrease at a more rapid rate Ihe film has 


Resistance to 
shown in Fig. ¢ 
value strength 


cent of the original 


excellent resistance, in general, to penetration by solvents, 
oils \t room temperature, permeability to 
ethyl acetate, tetrachloride. 


ind cet cid 


greases ind 

hexane, 
zero At 
temperatures near the boiling point it is little affected by 
ethyl methyl 
other Oils 
oil, lard, cottonseed oil and motor oil did not penetrate 
ifter tem 


methanol, carbon 


benzene acetone is essentially 


ethyl 
ind 


acetate, ketone, naptha and mam 


chemicals reases such as penetrating 


’ 
=< 


1 Ilmil film exposure f two months at room 


perature 

Phenols and cresols tend to lower physical properties 
Ihe film will embrittle rapidly under severe hydrolysis 
For example, film samples placed in sealed glass tubes 


with small amounts of mineral acids or water and held 


it 125 deg C will become very brittle in about 24 hr 


190 


vapor for Mylar compared with 


other Dupont thin films 
Vapor pressure 53mm hg 


Film thickness O.O0O/in 
Temperoture 4OC 


Moisture proof cellophane 


Polyethylene 





Acetote 








1 
5000 


100M? / hr 





100 1000 


Water vapor permeability, grams 


] ] 
mmon _ electrica 


were baked 


modulus, 


Lhe film sists atta by some 
varnishes. Film samples coated with varnishes 
it 150 deg C for | 
strength, elongation, 

Phen lic 


varnishes caused some 


, ’ 
week, then tested for tensile 
teal and 


resin varnishes and 


tensile strength impact 


strength isphaltic bas« 


decrease in trength and 

elongation without affecting 

varnishes had little or no effect on any of the physical 
Resi good to “Pyranol’’, Sili 

ind hydrocarbon oil of either high visc¢ 


Onlv slight 


mopact 
npa 


tear strength Silicone 


properties stance is also 


200, low or 
“TT 


changes in properties irred 
it 100 deg 


index 


immersion for 1000 hr 


ELECTRICAL PROPERTIES 
Mechanical 


excellent for 


chemical and electt 


film 
lume ind 


Ihe 


dielectric mnstant 
dielectt 

ibout 4000 

Dielectric sti 

ures, becoming 

volts per mil at 150 deg ¢ It is 1 function of thick 
Film 0.0002 thick will have dielectric strengths 


7500 volts pel 


ind a low po 


1 mil thick se Mylar 


deg { cps 

temperat 
ilso 
ness 5 im 


is high as mil; a 0.007 section 


will exhibit a strength of about 


2500 vo 


METHODS OF FABRICATION 
Mylar 


materials, embossed, dyed, printed, and vacuum formed 


can be vacuum metalized, laminated to other 
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Tensile strength or streng APPLICATIONS 


Ml 


olues, per cent of original 


Fig. 6—Chemical resistance measured in terms of change in physica 


ties introduced by exposure for the number of days shown 


Similar 
if the 


film 


ype equi »ment 


| 
foils and 








Lubrication of Roller Chains 








— Oil opplicotion-- 
& 
Bush 
ushing 
FIG. 2—Manual application of lubricant by (A) flared-lip oil 
can, or (B) hand brush, is simplest method for low-speed ap 
plications not enclosed in casings. New chains should be lubri- 
cated daily until sufficiently “broken-in,”’ after which weekly 
lubrication programs should suffice 

















5 Roller 
\}«<-Aoller link plate 
Pin link plote 


Fig. | 








FIG. 1—Apply oil drops between 
roller and pin links on lower strand 
of chain just before chain engages 
sprocket so that centrifugal force car 
ries oil into clearances. Oil applied at 
center of roller seldom reaches bush 
ins area 


LS Kerosene or 
— bast =A gasoline 
| Ba 
| 


( ye | 
(i 


(A) Fig. 5 


FIG 3—Chains without casing should be: (A) removed periodically and washed in kero 
sene, (B) soaked in light oil after cleaning, and (C) draped to permit excess oil to drain 


FIG. 4—Drip lubrication can be adjusted to feed oil to 
edges of link plates at rate of 4 to 20 drops per minute 
depending on chain speed. Pipe contains oil-soaked wick to 


Oil cup- 





feed multiple-width chains. Gloss 
sight- 











Wick soaked 
FIG. 5—Continuous lubrication systems for open chains: (A) Wick lubri- with oil 
cation is lowest in cost to install; (B) Friction wheel lubrication uses Cul-away 
wheel covered with soft absorbent material and pressured by flat spring of pipe 


ai 





O// reservoir . Oil-feed 
% adjuster 

Cross-section 

of bracket 
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Unsatisfactory chain life is usually the result of poor or ineffective lubrication. More 
damage is caused by faulty lubrication than by years of normal service. Illustrated 
below are 9 methods for lubricating roller chains. Selection should be made on basis 


of chain speed as shown in Table I. Recommended lubricants are listed in Table II 


Table I—Recommended Methods Table Il—Recommended Lubricants 


Chain Speed, 


Method 
ft/min 


0— 600 Manual: brush, oil can 
Slow Drip: 4-10 drops/min 
Continuous: wick, wheel 


600-1500 Rapid Drip—20 drops/min 
Shallow Bath, Disc 


over 1500 Force Feed Systems 





FIG. 6—Shallow bath lubrication uses casing as reservoir 
for oil. Lower part of chain just skims through oil pool 
Level of oil must be kept tangent to chain sprocket to 
avoid excessive churning. Should not be used at high 
speeds because of tendency to generate excessive heat 


Chain 


FIG. 7—Disce or slinger can be attached t 
sprocket to give continuous supply of 
- Oil goge scoops up oil from reservoir and throws 
Oil against baffle. Gutter catches oil dripping dows 
from baffle and directs it on to chain 
Drain plug 


FIG. 8—Force-feed lubrication for chains 
running at extremely high speeds. Pump 
driven by motor delivers oil under pres 
sure to nozzles that direct spray on to 
chain. Excess oil collects in reservoir 
which has wide area to cool oil 


Flexible 
hose 





Inlet 


FIG. 9—Chain-driven force-feed system has pump driven by maits 
drive shaft. Flow control valve, regulated from outside of casing 
by-passes excess oil back to reservoir. Inlet hose contains filter 
Oil should be changed periodically—especially when hue is brown 
Dil instead of black 
reservoir 
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Acid Etching 


and Electroformin 


Precision Parts 


MARVIN C. COOK 


Product Development Engineer, Buckbee Mears Company 


PRECISION SCREENS, optical reticles, cutaway dial faces, and metal areas are filled in s witl k i Scale of this 
flat contact fingers are the kinds of parts which may be drawing d 


epends o1 curacy required i e finished part 
economically made by these two processes 


Tolerances arc ind the natural limitations of drafting 
uniformly close, the metal is not distorted or cold worked 
and finished parts are free from burrs 


icCuTta 

Ihe master drawing is then photographically reproduced 
on film or glass as a full size negative. This reproduction 
Both methods originate with a drawn or machine ruled = ma‘ 
master but an etched part starts with a sheet of thin metal 


in which selected areas are later removed by the 


require several photographic steps with frequent di 

mensional checks after each step. Accurate and carefu 

action of camera work is essential for distortionl 

in acid. An electroformed part is built up on a master with Ordinarily a part will be etched from b ith sides simulta 

prepared conductive and nonconductive areas neously. This means that two identical glass or film mas 
Neither process is one which will be carried out in the 


ss reproduction 


ters must be made with precise registry marks permitting 
wverage shop or production department. However, the di iccurate alignment. Metal stock is coated with a photo 
cussion below includes enough detail to make the reader sensitive ac ist, sandwiched between the glass or film 


familiar with the characteristics of the processes so that a masters and posi The process of exposing coated 
] 


designer may contract for their use with confidence metal stock irc lights is very similar to the standard 


photoengrav1 


ACID ETCHING Unexposed at reas on the original drawing) 


ire reduced out in cher il bath Lhe il is then sub 


Starting pomt is a large scale drawing made ¢ viii ected t 


) a spra\ rric chloride ot similar etchant 


paper or board. Holes or cutaway sections are left white, chosen for the material being « 
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Table I—~—Metal Etching by Photo- 
Mechanical Process 





APPLICATIONS: Fire control reticles, optical reticles, scales, cali 
brated dials, fine ventilator filter and blower 


screens for electronic equipment, shaver cutters 





and combs, color television shadow masks, pre Resist 











cision reed banks, mechanical parts too complex Y 
for die stamping r 


METALS Copper, brass, beryllium copper, phosphor Printed pattern 
bronze from 0.0005 to 0.020 in. thick 
Nickel, cupro-nickel, Monel from 0.001 to 0.014 
n. thick. 
Stainless steel, spring steel, cold rolled steel, 


aluminum up to 0.015 thick. 
Shorp 


TOLERANCES: Linear to 3 in. + 0.0002 soohenad 


to 6i1n + 0.0004 
to 12 in. + 0.001 
to 24 + 0.003 


n 
Resulting part 








Angular + 30 sec 
Line Width to 0.002 + 0.0001 
to 0.005 + 0.0005 


) 4 
to 0.010 + 0.001 sharp changes of direction. To compensate a deep 
to 0.050 + 0.002 \ 


Fig. 1—Etched corners leave fillets rather thar 


is made in the resist pattern 








Description of methods, applications, production 


techniques and design considerations. 


washed away after it has d its work and the part 
ready for use 


Etching both sides of the stock simultaneously require lied over the 
ilmost pertect registration of the two sides. Etching time x bath of Roch 


is cut in half and the bevel at the cross section of an etched in a 


i i ' 
opening is more easily controlled. ‘Tolerances of +0.0002 mechanically ruled directly 


ind closer are achievable with this process. Table I lists face and then etched 
some typical applications and dimensional accuracy pos- Tolerances y be maintained 
sible. width (Table which is 


: oe = f mechanically cutting into th 
GLASS ETCHING 
Glass scales, reticles and fine rulings are produced by DESIGN 

essentially the same process as metal parts. Since thes Most metals may be etched. However ; high 

seldom require etching thror printing on both sides is irbe r alloy steels such as the 400 series stainless an 

rarely necessary. Most glass parts are etched to a depth hrome-moly require special techniques. Flat parts und 

of 0.0003 to 0.005 in. and filled in with a permanent ).020 in. thick and made from alloys of copper, brass, and 
ypaque filler stainless steels are ideal for the etching process. These 


Accuracy of etched glass patterns depends larg« m glass may be small, intricate iles, reed banks and parts having 
quality and much closer control of the etching process is holes or slots whose diameter or width is not substantially 
: 


required Stronger acids are used with silve 1 way smaller than the thickness of the base metal. For some 
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Table I1—Glass Etching culty of fresh ing solution 
Fillet radii will d p nd on the metal 
PHOTO-MECHANICAL PROCESS of the etching bath, and etching tu 


experime itat 1 experien 


APPLICATIONS Reticles for fire control and test fixtures ired cor 








either flat, convex or concave, halftone on the des 


screens, calibrated dials as shown in | 

GLASS TYPES Polished ordinary plate, water white Etching pr 
plate, optical crown, borosilicate crown, 
baryta flint 

FILLING MEDIA: Titanium dioxide, ferric oxide red, ferric 


oxide black, ferric oxide yellow, con 


areas. Resulti cro ctions, th 
length of exposure to | etching bat! 
the successive stages of metal cross section f 


two side etching. ‘Two cautions must 
ductive metallic silver 


TOLERANCES ines . + 0.0001 : 
0.0005 Change in metal material requires retest and ex] 
0.002 tation to assur produ tion of consistent] 
) 24 in. + 0.004 tions and parts, since careful 


designing for etching as a result of this iract 


required t 
Angular + Line Width to 0.001 + 0.0001 Certain 
o 0.002 + 0.0002 

t { ng tim 


to 0.005 + 0.0004 tself 
tse 


to 0.010 + 0.0005 
to 0.050 + 0.001 K’xposed areas should be balanced 
I my} t t on L his 


f varving 





MECHANICAL RULING 





ichieve ill 
APPLICATIONS alibrated dials, reticles 


film opaque reticles, prisms etchu ne 1s requir d 


RULING TYPES: Straight line, cross line, radial line, arcs I C pal 1u be etched for 
ind bands, concentric circles 


FILLING MEDIA: Titanium dioxide, ferric oxide red, f 


ferric 


. n1 =T ’ n +t ) 1) 
scales, metallic i l in the pattern an expe 


xide black, ferric oxide yellow, con TCa 


ICI 
ductive metallic silver t] tl sma st | d I the 


Cermiunes expt 


TOLERANCES Linear to 14 in. and concentric circles ITs les r 1 out with res 


10 in. diameter + 0.000039 not determine 
accumulative. 
Concentricity of pattern t 
diameter + 0.0002 TIR 
Radial lines + 6 sec. not accumulative 
Line Width to 0.0003 + 0.00005 
to 0.001 + 0.0001 
to 0.010 + 0.0003 
er 0.010 + 0.0005 





PRODUCTION PRACTICI 
hol 1 n 
Small d 


made economl 


: : . . ' abl ro salline 1 . Iditic ] 
Ihickness is limited by etch time quired te ITO! lings \n additional 
] 


resists will bi ize O e photo-printing frame although 
resi lov 


a 


} 


through the meta : 
} unprotect d , . ( mpletely etched thr ug printers can | ised i a Smaller 

offers 1 partia a ec ric sha I bs. ventilation screens, flat 
tion to this problem since re ; somewe tout nd reticles can rranged on the orig 


} ] | } S00 parts 
icrince must be n e in ¢ defini 7 t ' { pal 


, anat . ' , t . 
Experimentation wit roformed m«e ' nt ie. Such parts may 


. ] rit ll holding } 
reen shows great promis« l e striy small holding tabs 


Precision depends largely on accuracy of full-size master. 


] } 1 as shaver heads nay 
(his involves considerably more than just producing 


in : 
Ti} 11 locating holes positio 
ICCUT drawing 10 to 100 times size and filling in the ’ ~ . 
od etched strips are processec 


ireas with black ink. Various allowances must b 
? , inous al i simp! ind the parts blanked out. Parts 
made depending upon the type of metal to be etched, , ’ 
| thick fa m critical point may be sheared 
met liCcKNEeSS the rticular p I S 
vetal thi ess and the particular pattern o design eapaehin = exampk of this the electric 
Sharp corners on drawings and master are not etched fingers shown in Fig. 4 


into sharp cut outs. A fillet is formed because of the difh Contacts are furnished arge sheets 
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Two side etching One side etching 
Acid Etching bath Acid 


Etching bath 
resist | 





resist 
, Y é 
fi 





ne 
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VY, met WY 









































PAU eee 


TITLED LLL 














2—Progress of etching acid through metal. A and B d 
mensions may be held to tolerances 


thick and under. The 
very pronounced in 


of 0.0002 to 0.0003 in metals 


0.005 in hourglass cross section 


may be 
thick metals which etch slowly 


and hardl 
noticeable even under 


yy ip of contact fingers etched in ; 
magnification in metals which etch mor 


inuou pper roll. The 
readily such as copper alloys and certain steels fs ar 


ce 


APPLICATIONS 
I 


Fig. 5—Inspection of light transmission through the color tele 
vision aperture mask Densitometer measurements are 


related 
to hole size and provide a quick inspection procedure 
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Fig. 6 
rine 


Head of a large ruling en 
Diamond point and special 
support permit ruling of grooves as 


small as 0.0001 inches. 


Fig. 7—(A) Nickel mesh of 500 
inch magnified to 
mushroom shaped 
(B) Glass master of 
500 lines per inch 


lines per show 
characteristic 
cross section, 
Lines are later 
filled in with opaque material and 
used to expose metallic and resist 


base for later electroforming 


Fig. 8 
terial 


(Far right) Progress of ma- 
build-up of electroformed 


mesh on exposed metal and resist 


same process has been 


More } 
commercial products such a 


masks, 


numerous flat parts The 


recently the ipplied to 


electric shaver heads, color 


television aperture electrical contact fingers and 
iperture mask is produced in 
quantity by a continuous process. Rolls to close tolerance 
metal 25 in. wide and up to 60 ft. long are handled. The 
metal is a copper-nickel alloy 
thick and rolled to a 


close etching control required 


96, 4 per cent), 0.0075 in 
0.0005 in. for the 
Masters with opaque dot 
patterns on glass are used to print both sides simultane- 


tolerance of 


ously in close register. Unexposed dots are developed out 


ind the sheet is fed through a pressure spray. 
I'he mask 400.000 0.0095 


consists of holes each 
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Wox or 
photosensitive 


non-conductor 











Conductive 
master 

















Nicke/ or copper plating 
Y s 
> 


Thickness 0.0002 to 0.00) in 








0.0005 in. diameter 


trolled to 0.0005 in 


Center ilso con 


tolerance 


to center spacing 1s 


l‘inal inspection, as shown 


in Fig. 5, consists of a densitometer check of light trans 


mission through several selected areas. ‘Transmission hg 


ures can be correlated to hole tolerances 
Engine ruled masters similar to those used in producing 


fine mesh are also used to etch oil grooves or friction 


surfaces on cylinders. A precision ruled pattern is printed 
on film and the film used to transfer the pattern to the 


metal part to be etched. By this process uniformly fine lines 


ichievable by 


can be obtained which are not knurling o1 


other machining methods. Bars with 250 to 300 fine grooves 


per inch are used in computing and measuring devices 
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ELECTROFORMING time of immersion in the plating b ith 


In order to economize and 
Preparation of the master for this process may be iden plating baths, photo 
_ , . 


tical to the method for etching. More frequently, how- that used in the graphic arts 


ever, the electroformed master is made at full scale with jdentical slot or hole patter Th 


consider 


1 ruling engine. This is particularly true if the part is a and it eliminates 


fine mesh of crossed straight lines. A large ruling engine f a single repeat 


ipable of ing 8000 lines per inch over an area Equipment 


30 in. by 30 i hown i ig. 6 


In the photogr process a photo-sensitive non 
conductor is applied uniformly to the surface of a metal 
plate. The design is printed on one surface only and the 
unexposed areas reduced out. The metal plate now has a 
non-conducting design reproduced on its surface. It 
placed in a plating bath and the conducting areas plated t 
the desired thickne ‘his plating is then stripped from 

base metal 

7(A 


shown 


et hing 
Once the 
reasoning Wi 
to occur 
built up lay 
process 
ing bath 


mn that res 


Table I1I—Typical Electroformed Mesh 





Highest 

Trans Hole Wire 

mission, Width, Width 

per cent in. in 
pen 


1000 } 3 48 0 00069 00031 

500 7 2 7 0.00155 00045 Table I1V—Electroforming by Photo- 
400 ] ] 00193 00057 Mechanical Process 

250 7 : 00335 00065 

200 7 ~ 90353 00147 

150 : 00422 00244 APPLICATIONS Grids for electric discharge devices, pre 


100 j j 00773 00227 cision shim stock, precision gratings 








image-orthicon mesh rage tube mesh 
MESH TYPES: Grid mesh from 10 to 200 lines per inch 
+] Mesh with lines differing horizontally 


th ! 
and vertically, e.g., 100 LPI x 200 LPI 


in 
Fine mesh from 50.000 to 1.000.000 hole: 
this method th 

sensitive to the plating time 
iting equal to the 


lable IIT lists 


per square inch 
METALS: Nickel, copper, 
nickel and copper 
DIMENSIONS Up to 100 LPI, 90 per cent maxin 


ome typical el troformed me : 
open area with thickness of 0.0002 


PRODUCTION PRACTICI Up to 500 LPI, 65 per cent maximum 
pen area with thickness of 0.0001 
Electroforming is less amenable continuous produ Up to 1000 LPI, 50 per cent maximu 
tion than is acid etching o pl 


s dependent on open area with thickness of 0.0001 
hemical ] ’ \ mechanical factors in the Up to 80 mesh, 70 per cent maxim 


1 < ¢ " h ¢ ‘ . f 
plating er may produce grids or pen area with thickness of 0.0015 





meshes of ying por y depending on the length of 
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At the annual mid-winter meeting 


of the Engineering Drawing Division of 


American Society for Engineering Education, opposing 


cnanatsnrenar 
Nhnoanrtenrss 


Srrofusiabnso 


Seuckbasonstyu 
ii 

mabrsnitauoa 

avabiarubsraata 


viewpoints were presented in the two papers abstracted here 


A brief review of published material on this subject appears below. 


Simplified Drafting —Pro and Con 


DEAN J. GERARDI, Univ 


DURING THE PAS! 


devoted an 


wards standardization of American drafting practices 
term “simplified” as applied to standards of any kind has 


many 


consider the reduction or simplification of 


200 


enormous 


interpretations In 


HOW IT 


In 1953, Messrs. Healy and Rau of General Electric 
Company published a book under the title of “Simplifred 
Drafting’ which was distributed to American 
industry and teachers of engineering drawing. It is my 
opinion that the book responsible for the 
present interest regarding drafting simplification. 

In January, 1954, copies of the practices which had 
been approved by the Drafting Standards Committee of 
R.C.A. were distributed 

A few months later editors of engineering magazines, 
both here and in England, latched on to the idea of 
simplification and extolled the courage of pioneers who 
advocated new and extreme methods of drafting. 

In May, 1954, I expressed my views on this subject 


“ idely 


is largely 


in an article published in Product Engineering entitled 
“Should Drafting Further Simplified ? 
This was reprinted in Machinist, a British publication 

During the Fall of 1954, the 
Foundry 
too, was 


Practices be 


American Machinery and 
This, 


vocational 


published its version of simplification 
distributed to 
schools, and engineering colleges. 

In the Spring of 1955, the McCormick Works, which 
is one of the operations of the Farm Implement Division 


widely industry 


] 


rEN YEARS several thousand peopk 


amount of time and money 


industry. Many organi 


is standardization 


I favor the latter viewpoint, disting 
ind simplification, but believing 
itions mon 
item: Pro} 


STARTED 


of International 
titled 


Harvester, distributed a brochure en 
“Simplified Drafting Data Sheets The 
were sometimes construed as 


data 
sheets representing the 
practice of the entire International Harvester Company, 
but investigation developed that the simplification was 
limited to the Advanced Engineering Department of the 
McCormick Works. Their products consist of hay load- 
ers, hammer mills, side rakes, etc., most of 
volve relatively simple components. 


which in 
In this connection, 
I have been informed that International Harvester, some 
years ago, investigated the advisability of simplifying its 
drawing systems but found that it required the services 
of special committee to which it could be applied, and 
an involved drawing for which it would be 
factory and confusing. 


unsatis 


The June, 1955 issue of Product Engineerine contained 
an article by Professor Grant of Washington University 
which was entitled 
Room The 


which 


“Reducing Cost in the Drafting 


Professor mentioned nine specific areas 


if implemented, would result in cost reduction 
and drafting room efficiency. However, he did not sup 
port the idea that simplified practices on a broad basis 


contributed to economical operation.—-J. Gerardi 


Others construe simplif 


reduction of essentials to the lowest common « 


ushing S 


that efte: 
Ives a certain amount of simp! 


nents of simplification have iny 


Product 


Engineer 





Many 
implificati 
ffset on] 


ratting 
lirements 
t 0d 


Simplified Drafting Is a 


JAY H. BERGI N, s Administrator, American Mact 


ARGUMENTS lx 


issemb] 
set “ 
normal 


B 


B” contain 


wings tha 
time 
Vhese drawit 


iy’ WCI 


Depa tment 


tury 
type 
i 


ing D 


ur people fin 

ng departn ent f 
Production Gr 
Vheir trai 


vhere ft 





than commands. For example, we state, “Avoid the use 


of arrowheads,” “Avoid the use of hand lettering,” “Avoid From Argentina 


the use of dotted lines that do not add clarification.” 


f ditot 

We feel that industry does a great deal more harm than lo the Edit 
The letter of Mr. O'Neill and your answer (November 

good in setting down ironclad rules on how drawings = ' i tik Win 
v¢ prompts me write abou at much 

should be made. We pay our designers and detailers well 4 Pp aan +e ; D e . : 
Dat Sul ct of sin ine rarting 

and expect that their intelligence, education and experience debated subject of — 

: First. there are no over-all records on the savings of 
will dictate the proper amount of simplification to be used ? : ; 
in any specific case Simplified Drafting. By this I mean the savings in the 

é spec C Cas + 
ra\ > departi compared with th lleged losses 
Many people in industry, including myself, feel that the drawing depat we npart . 1 . ‘D f 
schools must teach what we consider to be standard in the opinion of Oh ee : ieee ~_ 
’ n the shop du more difficult interpretation 
drafting practices before a student is taught simplified ™ the shop « , n we u ; Tver pre , , 
reove! at emem Der ving read the opinions 
practices. Simplified drafting is a supplement and not a More ti ap , “ mn GUN a! 
replacement for present day practices f shop Eg oS ae = ject _ oo r pe — wn 
iv there may be difficulties in the sh /p But thev w 
EDITOR’S NOTI As this abstract of Mr. Bergen’s } 


not shop 


} 


mduct a surve n the 


paper indicates, his position is based on extensive expe In 


rience with a carefully developed procedure. The com 
plete paper as presented before the American Society of \ users’ complaints on 
Engineering Educators included the full text of twe machine , Isers nt in Machine Tool 
standards in current use by American Machine and (C 
loundry. ‘The first one covers conventional drafting 


thic ng factories that apply Simplified Drafting 


ontrol,”’ ) nm mv opinion some definite 
opinions col \ I who are im a 
practices as used for a number of years; the second des position t luate I fT ¢ tr S mplified 
cribes the simplified practice referred to in his paper Drafting 

\ thirty-six page booklet entitled, “Simplified Drafting,” 
by Jay H. Bergen will be sent free, on letterhead request 


to interested readers. Requests should be addressed to 


] Die 
department 1 I nd tha 


one did no li ¢ l | ed Dy ing ¢ l crounds oT 
ippe irance I a | hi iltv im inter 
Jay H. Bergen, Standards Administrator, General Engi pretation he said ' none K. JANSKY 


neering Laboratories, American Machine & Foundry Co 
l'awcett Building, Greenwich, Conn 


PR.BS.AS Ar 


FARLIER COMMENT~-tThe arti 
Should Be Standardized,” by H. H 


. nag 6? listed rt) d re lers’ comments pub 
What Is Your Experience? = ge _—_ ee ee ee 
ished u Oo mi Additional comments from 
Have you had an opportunity to get a direct readers that ve ap] 1 since then include 
measure of production savings (or losses) from the ' I : Practice.” by G. FE. Rowbotham 
use of simplified drafting practices? Would you ' rrving simpl 
like to share those experiences with other readers? 
Tell us about the circumstances leading to the O fat 
use of the simplified system, what the major areas Draf 
of simplification were, what type of components ge 31¢ 
were designed? Have you made any changes in to drav 
your simplified system as a result of your experi Simplified ncept Misunderstood ™ 
ence? Include one or two typical examples of I ; ots < 
“before and after” drawings of parts not too large hanan, October > page 314, empha 
for ready reproduction education in use of simplified drawing 
Address your comment to Editor, Product Engi Drafting Pro by L. E. O'Neill, November 
neering, 330 West 42nd St., New York 36, N. ¥ OSS nom . < nmenting on Mr. Ash’s artick 
Published contributions will be paid for at regular . 
author rates 





. mae — - ss . tin allow with high depositio1 
SPECIAL-PL R POSE M A TE R | A | S Metallized Plastic Films, August 
pag 182; types of filn and 

IN A CONTINUING EDIT ROGRAM ipplications for lle oml ng high properties and uses for filr 

during recent month lowing arti trength and high damping capacity leposition 

les have brought bas esign d I Plastic-Bound Magnets, Ap Clad Metals, June 195 

variety of special-purpose materials page 182: a material with Al V proy t types of composite mat 
Constant Modulus Alloy for Elastic I that can be molded lik ast f 


i] tions and applications 

Elements, in this issue, page 135; mechan Fabricating Ultra-High-Strength Steel Heat Resistant Cast High Alloys, | 
ical properties and design stres fora D ber 1955 page 170; machining an 1955 page 163, includ data ol 
hardenable metal alloy h 

Plastic Springs, June 1956 page 183; 
torsional elastic properties of resin with ability 
glass reinforcement Alloy Plating, Septem 

Manganese Copper High-Damping Al 136; new bination 
loys, May 1956 page 135; properties and haract ind 


a ppil 
rt 





Automatic 
Miller Has 
Simplified 


Programming 


Another phase of push-button machin- 
ing was unveiled 

of a numen 

operating 

digital data 

computed an¢ 

tape Lhe devi 


t ind 





Hhiat 


I lectre nic Ce 


ilif 


Ihe svstem c 
; DIMENSIONS OF A PART are entered into the planning desk. Computer (cabinet 


Wits 
il Libit 1 


at left) interpolates information into pulse signals which are recorded on the 


part of which magnetic tape (center, under desk). Cabinet at right contains power supply for 
computer ind tape recorder ind " the units of the planning desk 
chine control uw 
operation of the m 
the data on the tape 

Before the machining 
the dimensions of the finis 
were fed into the planni ig 
through a keyboard similar 
of an adding machine Aft 
dimension was entered, the 
computed ind the num 
converted into pulse for 
magnetic tape 

A feature of the Digima 
ibility to compute and record the 
proper instructions for milling tru 
curves. For example: to mill a semi 
circle 8 in. in dia into an aluminum 
plate either th raight line travel 
or the circular travel was programmed 
on the existing 
position switch 
ther straight o1 
to the position 
starts the semi 
matical data of th 


Starting poimt ar 
straight line tra ALUMINUM WORKPIECE, just cut, has a large semi-circle, with the ends connected 


: by two straight lines forming a 160 deg angle. A small circle was programmed and 


programm 
. . cut inside the semi-circle. Cost of the complete automating device of this vertical 


miller is about $50,000 





TECHNICAL NEWS 


work and the de pth of the desired cut 
l'o this point he had programmed t 
straight lines 

Having established — the tarting min 
point of the cut, the coordinates of 


the center of the circle are fed in to ment t 1utomate 


} 


establish the radius of t Then ing machines, contouring 
the coordinates of the end filers, cam millers, or bor 
the cut are fed in. ‘Then, th ri ecause of the machine’ 
raised from the work machinist who can 


straight line (vertical travel) and int uld easily learn 

other straight line is progra ed te he ration of the devi 

get the milling head t ; of preparation of a recorded t 

the work piece tructions is required only wh 
Present accuracies are withit part i be prod d, on 

in., but it is reported that finer t 


inces are possible. Maximum travel 





Briefs .... 


Now operating at McDonnell Aircraft 
Corp., St. Louis. Me | 
fuli scale structural t 


omponents und 


ncountered 

\ missile spe 

ft in dia ' ’ I A self-locking cable 
; i, +} . ter 


grip 

up te 1000 F. 1 smaller rl of) h ré the |] 
t mperature 

example: a hyper 

it 90,000 ft at 5300 mph is subjected 

to a temperature of about 1500 F. The 

method of heating id upon 

1 radiant heat 

lamps and _heat 


method allows wide 


High altitude television f 

craft reconnaissance has been an 

nounced bv Philco Corp., Philad« 

phia, Pa., for the Air Force. The new 

uirborne system will provide 

ontrol points with pictures of tro 

movements or terrain, and it is | 

ble to transmit a TV picture fron 

ground level as well as from the 

sphere, beyond antiaircraft fire 

ystem is compact enough to be cai Present cost of material { 

ried in a single-seat aircraft. There i motive 160 hp gas turl 

no problem in getting a cleat ibout 2 \tt 

from a plane traveling 

speed 

\ vibrationless pneumatic hammer 

principle has been announced by th 

Armour Research Foundat of the 

llinois Institute vy, 
| Ba once] the 


According to a recent issue of Magne 


slum, a magazine publish by Br 


) } 
q rk} 
& Perkins 


Science Teacher Shortage 
The Air Force Has a 
Solution 

General Nathan F. ‘Twining, 


| Chief of Staff that 


+1} 





Small Business 
Doing Well 


Based on the Federal Trade Commis- 
sion—Securities and Exchange Com 
mission Quarterly Report for Manu 
facturing rporations, small busi 
nesses in th 
quite well, a rdi 
port from the Chamber « 

lhe report shows that 
vear, corporations 
than $250,000 hav 
est increase in pri 

isses. Profit margi ¢ 
were 57.] pel nt higher than 


mpare with 


porations ot 
Also, profits 
rporations fi 
WU In asse 
the averag 
though not 
the smallest grouy 
The Chamber nm * "7 . ° : 
ale th cil Rie Secianas eli | Miniature [TV Camera Inspects Boiler Tubes 


{ ul 
th 
Perhaps the smallest television camera 60 mm nspecte 
worl unit ha pri 1 tl ibove keep 


a : ind a ie camera in tl t f the tube 
ent Ihe Chamber 


rts about 


to draw the 
uld 


f boil be 1 i tl t ub At th 

equipped pecial lenses and ley mage is en 

rotating murror, and has for  larged vanufac 

illuminating 1 n | vall h > ge R Werl 
lube 


Railroad Cars Become 
Wind Tunnel 





Railroad oil tank cars, 
scheduled to go to Ru der the Vacuum Degassing Reclaims 


tg: W Scrap Titanium 
ld 


f, 
I the dega 
psi afterwards 


ran 


nd th litanium that had been scrapped b¢ vary from 


1 wind tunn use of h ron embrittlement—$24 temper 

perimental work. After th I million worth been su fully 1 
tructure has been removed. ni 
one behind the 
tank of 13,000 Mn l ( 

After the st operati ; IT) iss. Coming from 
up naw unnel. a I I hufactu t engines ind all 
from the t 
lir is stored i larger r¢ mi-finishe mp! ir rings, blades 
When the cuum s beer ' bing, sh d wire he restor 
ur is released fro 
to the vacuum tanks giving air \ lu i pu bett than St ng tital that 


ties in the 750 to range he original material usly been treated either 


luded finished and 


Another proj will | re 5 t een learned tl vith t in the melting or solid stage is possible 


pressurized air into the vel , roper processing e hydrogen by treating erature inging be 


rween i 


cars to get wind velocit« yf 5 tent can be reduc rol 401 


DD 
ri 
peed of sound } O nn } n¢ st va 

| I I | l { ! 


) 


r 
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Seen and Heard at the Design Engineering Show 


lhose visiting the exhibits spent much time there—those 
es found them interesting—the 
exhibitors the Design Div., of 
ASME, was surprised and pleased at the large conference 
ind the staff members of Product Engineering 
ire looking forward to an equally successful, but larger 


ittending the conferen 


were very happy ($$$ 


turnout 


show next year 

Over 13,000 people visited Convention Hall to see the 
many products displayed by exhibitors. And the 
Design Div., of ASME, says that the total registration for 
the lotal attendance at any 
session had an 


1SO 
| l l »U 
conference exceedac¢ “ 


one session was never under 500, and one 
estimated 1000 

As for 
the Second Design Engineering Show will be held in the 
New York Colliseum from May 20-23 
which again handled by the Design Div., of 
ASME, will be held in the local hotels, 


the Colliseum has no room large enough to accommodate 


next year, plans already have been made, and 
The conferences, 
will be 
one of since 
groups of the size that attended the recent conferences. 


Some of the comments of exhibitors follow:—““We have 


7 
REPRODUCTION OIF developed by the 
Central Foundry Div., 


waves to inspect 


EQUIPMENT, 
of General Motors, which uses sound 
The method is completely auto- 
matic and can be applied to production lines. Here a 
joint The machine has 
work stations 90 deg apart. From the loading station the 
part is taken to the ringing station where a steel ball on the 
end of a rod is pneumatically actuated and strikes the cast- 
ing. The resulting vibration is picked up by a dynamic-type 
The vibration 
a pre-amplifier, a limiting amplifier, 


castings 
uni- 
being tested four 


versal yoke is 


microphone having special focal properties 
is then sent through 
and into two discriminators which channel the frequency 
into the proper range. 
“good casting” range 


If the vibration frequency is in the 
a latch relay permits it to be passed 
on to be spray painted, and dropped into the appropriate 
hopper. If not, the casting is dropped into the reject hopper. 


‘ 


exhibited at numerous shows, and have { 
that of 
Design 
Corp.—“First day’s inquiries exceeded that of any other 
show Best caliber of men ev 
Gear Co., In “We 
Many 

we've never been able to sce came into the booth 
Franklin Dales Co 

show we've ever been in 

like this for vears 

we had the opportunity to speak to so man 


attendance and response at this show far exceed 
any other in which we have participated,” PIC 


it which we exhibited 


assembled at a show,” Dynamic 


can't get over the quality of the attendance 


more about our product,” 


times better than any 


for a show 


been looking 
design people in such a short period of time 


looking forward to next year’s show,’ 


Eaton Mfg. Co A very 


people we must reach,” 


of yu the 
Tinnerman Products, In Thi 
Merkle Korff Gear Co Thi 
show was our first opportunity to contact the engineer fac« 
to-face. If you have a product he can use, he storms you 
booth for facts,” International Packings Corp.—“One of the 
| in,” Weatherhead Co 


been 


heavy concentration 


is definitely our show,” 


best shows we've 


* 

FORMING REINFORCED PLASTIC PARTS is no 
done by the “lay-up” method, whereby the reinforcing mate 
rial is laid in the die and resin poured over it. The dish- 
shaped object being displayed at left was formed from a 
like that held 


reinforced with 


longer 


piece of duPont’s reinforced plastic sheet 
The } in. 
Orlon acrylic fiber batting which stretches as the plastic part 
is being formed. At present, in duPont’s test 
10 in. across and 5 in. deep have been vacuum formed 
a tensile strength of from 6-8000 psi; a 
400,000 psi 


directly beside it sheet is lucite 


stage, parts 
The 
sheet has flexural 
modulus of 500,000-600,000 psi, compared to 
for straight lucite, and 100,000 psi for polyethylene 
tested to 2} ft-lb in the impect test, as opposed to 4 ft-lb 


When the sheet is vacuum formed, a preheating 


and 


for lucite. 
of 320 F for 5 min is necessary. DuPont predicts faster and 
easier production of parts with this method 


yivisier 


Product 





> ’ 
THE M.D. (MECHANICAL DIFFERENTIAL) variable ACCURATE ORIVE 
speed transmission with an unlimited speed ratio, maximum 

to zero, was shown by the Speed Contre] Divy., of the Fair 

child Engine and Airplane Corp., St. Augustine, Florida 

Using a Link-Belt P.I.V. transmission, variable in speed from 

} to twice its input speed, one input to a bevel gear differen 
tial is driven at constant speed, with the second member of 
the differential being connected to the variable speed output 
shaft. The third member of the differential becomes the new 
variable speed output which will operate at any speed between 
maximum and zero depending upon the setting of the P.L\ 
Capacities range from 1 to 20 hp, and units are 90 per cent 
efhcient 


< 

4 POORLY AIMED CAMERA lopped off the top of this 
exhibitor’s head, but still showed his product—a section of 
honeycomb extruded Buna-N rubber. Made by the Multiple 
Extrusions, Inc., Winona, Minn., the technique was developed 
initially for resilient cores in journal box lubricators. How 
ever, it can be used on any extrudable metal and plastic 
In addition, the process 1s automatic a ne. ntinuous, and in 
almost any size and shape. Interest at the booth ran better 
than 5 to 1 in favor of aluminum multiple extrusions, with 
the end use for the most part being for heat exchangers or 
structural purposes. For rubber, a considered use is cushion 


and mattresses and for plastics translucent ceilings 


pRE-PLATED ano PRE 

“ > 
PRODUCTS USING THE Nickeloid prefinished metal are 
displayed at the booth of the American Nickeloid Co., Peru, 
Ill. The metals are available in the basic materials of steel, 
zinc, copper, brass and aluminum. On these five is a surface 
treatment of nickel or chrome. Steel and zinc also are avail- 
able with a brass, copper, gold bond, or a tint metal surface 
Available in sheets, strips, or coils, all of the metals are 
prefinished on either one or both sides. The metals have a 
strippable protective coating which permits it to be drawn, 
bent, blanked and formed without damage to the finish. The 
chrome coated steel sheet has a max gage of 0.062 in. and is 


good for intermittent service up to 1000 | 


7 

A packed house of about 700 people were on hand to heat 
the panel discussion on “How to Get and Train Design 
Engineers Speakers were Chester Linsky, Asst. Prot 
Dept. of Industrial Engrg. of Pennsylvania State University 
A. A. Johnson, Mgr. of Engrg., Switchgear Div. of Westing 
house Electric Corp., and Bernard. Covner, Asst. Vice-Pres., 
Dunlap and Associates, Stamford, Conn. An interesting dis 
cussion followed from members of the audience. Additional 
comments by Professor Linsky on How Not to Recruit Engi 
neering Graduates are set forth in an exclusive interview in 
this issue’s Perspective's 


Product Engineering 
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Change-Making 
Machine Handles 


Paper Currency 


Present-day automatic vending ma- 
chines are limited to products costing 
about fifty cents. If the price is 
greater, it requires the feeding of 
numerous quarters O1 other coins to 
make up the total amount. The solu 
tion to this problem is a vending ma 
chine that will accept paper money, 
ind the Nomoscope shown here does 
just that 

Designed by the Nomoscope Co 
1475 Broadway, New York 18, N. ¥ 
the operation of the device is based 
on a double oscillatory motion im 
pressed upon an image of the papet 
currency to be examined. This image, 
which is a real optical image pro 
duced by a lens, falls onto a geometric 
pattern. ‘The characteristics of the 
sulting light fluctuations m= be 
brought out and distinguished when 
the light output is put through the 
necessary circuitry No negatives 
photographs, or reproductions — ar 
used 

lhe Wage picked up from the 
paper vanes with the denomination of 
the bill; therefore, as this machine 
operates only with one dollar bills, 
fives, tens, etc. are rejected. Likewise, 
counterfeit bills are also rejected 

(he circuit performs the discrim 
inating functions. A phototube 1 
eives the light output, whose supply 
voltage is controlled by a _ regulator 
circuit which compensates for linc 
voltage and background illumination 
changes. The phototube output is 


VIEW SHOWS ELEMENTS of 
change-making machine. Under the 
mirror is the two-way oscillating cam. 
The bill, green side up, is inserted all 
the way in the slot. After the operat- 
ing plunger is depressed, the chain 
drive draws bill into container inside, 
and change is refunded in the slot on 
the opposite side (see above). En- 
tire circuitry afrangement, using 
printed circuit, is on opposite side 


208 


COMPLETE AUTOMATIC CHANGE-MAKING DEVICE is a small, portable unit 


Dollar bill is inserted into slot at left, center, and change in coins is returned through 


slot at lower right. Directions for inser 


Two-way 
oscillating 
mirror 


ting the bill are on top of unit 
. 


When bill is in piace, a 
depress plunger to operate — | 


Photetube — 
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FHE OPTICAL ARRANGEMENT, a lens produces an enlarged image of a par 
of the illuminated dollar bill. A mirror placed in the optical path deflects the light 
by 90 deg, and gives the required motions to the image. The irror is rocked in tw 


directions, at different rates, by a cam arrangement 


FTC Backs Up Water 
Conditioner Manufacturer 


4 Federal Trade Commission Heat 


ing Examiner 


} 


Nit 





Fluid Power Association 


Broadens Its Activities 


As reported at the annual meeting of 


the organization, 


data 


I | omparabl | 
May 28-30, w vat of t n the section 
Board. It was pr ited | ing and Stand 
Kudlaty man t h 1 sions. ‘The Rat 
Board, and ass lief eng r of W. ¢ 


Product 
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THE NEWS IN PICTURES 








THE ENGINE IS IN THE NOSE OF THE FUSELAGE of The engine has been mounted horizontally in the 
the new CH-1A Helicopter built by the Cessna Aircraft Co., simplify installation and servicing, and to eliminate the spe 
Wichita, Kansas. A four-place craft with an engine deliver- cial lubrication and induction systems required on vertically 
ing 260 hp to the transmission, it has a cruising speed of mounted engines, according to Cessna. Nose section is of 
100-120 mph with a useful load of 1000 pounds. Rate of formed fiberglass, and the removable 
climb with max gross weight (3000 Ib) is 1000 ft/ minute cowling is of aluminum. Rear seats 


nose to 


wrap-around engine 
are removable for cargo 


FLAME MACHINING TEETH in 
large sprockets and gears is speeded 
up by this new automatic process de- 
veloped by the Seaman-Andwall Corp., 
305 North 25th St., Milwaukee 1, Wis 
consin. The process consists of a fast 
cutting torch moving on machined 
ways, guided by a special cam for con 
trol of tooth shapes, sizes and spacings 
through a pantagraph mechanism 
Tolerances are +0.007 in. on smaller 
sprockets to +0.015 in. on larger 
sprockets. Parts with diameters up to 
100 in. and thicknesses up to 3 in 
can be handled. Particularly adaptable 
to large gears and sprockets, Seaman 
Andwall claim that cost savings in 
crease in almost direct proportion to 
the size of the part. The part shown 
was produced in one operation in 30 
min by flame machining, eliminating 
boring and machining, compared to 
1 hr and 7 min of machining time 
after boring the inside of the ring 
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QUICK CHECK OF A suspension sys 
tem at the General Motors Proving 
Ground is possible with this television 
camera mounted on the bumper. The 
picture is transmitted to a 14 in 
monitoring screen in the rear seat, or 
to a screen in the laboratory. The 
mobile system was developed in con- 
junction with General Precision Lab., 
Pleasantville, N. Y. Besides testing 
suspension systems, the device has been 
used for observing tire roll when 
going around a corner. Mounted un 
der the hood, it sees engine rock, fan 
blade bending, or action of throttle 
and choke controls. The television 
camera can be used with a strobe light 


OPERATING OWN standard 115 v current, this pint-sized 
electro-hydraulic shaker can apply a force of 55 G's to parts 
weighing 1000 pounds. The device was developed at North 
rop Aircraft, Inc., Hawthorne, Calif., principally to test 
airframe sections holding electronic equipment used in the 
Snark intercontinental guided missile. One advantage of the 
unit is that unlike a magnetic shaker, the hydraulic systen 
has no effect upon sensitive electronic components. Also, it 
can operate in either a vertical or horizontal position. The 


prime mover of the shaker is a vibration exciter composed of 


the hydraulic system and a special 2-stage electro-hydraulic 
servo valve designed by Bertea Products Co., Pasadena, Calif 
Impulses transmitted to the valve’s pilot spool are sent to the 
main spool which controls the movements of the piston rod 
shaking the specimen. Hydraulic pressure is built up to 
3000 psi before the unit is put into operation. The frequency 
rang is from 5 to 600 cps with a } in. stroke. 


ORIGINALLY DEVELOPED to control the starting, stop 
ping and interlocking of motion, time, sequence and recycling 
of press auxiliary equipment, this nine-point mechanical 
rotary limit switch is said to be » simple in opera 
tion that it can be used to automate a variety of machine 
operations. The switch can operate at various speeds, but 
is said to be particularly useful for the control of rapid 
operations. Each of the nine control stations on the face can 
be independently set through the complete range of 0 to 360 
degrees. The individual switches are thrown on and off by a 
single rotating helical cam. Each switch is independent of the 
others, but if necessary, they could be set to make or break at 
the same time. Each station can be pre-set to within 1 deg, 
and the final micro-adjustment reduces this error to less than 
} deg of arc. “Ganging” several 9-station switches on a single 
drive will offer any number of separate, controlled operating 
steps. A 4-station switch for simple applications is also 
available from E. W. Bliss Co., Canton 10, Ohi 





TECHNICAL NEWS 


Technical Center 
Service Section 
Process 
—+ Fuel Blending (a 


‘ian 


Main Research Staff 


$100,000.000 Worth of Research Center 





A bird’s-eye view of General Motors industrial hygiene. Research is the model, 18 months ahead of the as 
Corporation’s new Technical Center largest of the four major staff groups. sembly line, 12 month 

just outside Detroit. Occupying 330 Engineering Staff works on forward production engineers, and 6 months 
icres, the Tech Center has 25 build- engineering policies and coordinates ahead of Styling’s fabricating shops. 
ings ranging from gatehouses to large the product programs of divisions Ihe Process Development section 
laboratories, office and shop buildings. Engineering Staff also carries out en is the newest group, and covers a 


ihe id of 


I'he 4000 people working there con gineering studies and development of field not touched by any other staff 
sist of engineers, researchers, stylists, new products which are beyond th unit—the manufacturing zone which 
designers, mechanics, and machinists basic research stage. In addition t requires special engineering and re 
Actually, the central staff operations all this new product development, search techniques of its own. Like 
it the Center are organized along four this group supplies engineering ser Engineering Staff and Research, its 
general lines: (1) Research, directed ices and facilities to any GM divi facilities are available to all GM divi 
by Dr. Lawrence R. Hafstad; (2) En- sion. The development phase is con ions. The section studies 
gineering Staff, under Charles A. ducted by four specialized groups ments in electronics, metallurgy, chem 
Chayne; (3) Styling, under Harley J. power; transmission; vehicles; and __ istry, physics to see how they can be 
Earl; and (4) Process Developing, di structures and suspension ipplied to manufacturing methods 
rected by John J. Cronin Styling provides drawings that ar (he group conducts tests on products 
Research has 11 departments: engi the basis for engineering. Tht Staff's of interest to all divisions 
neering mechanics; metallurgical engi ictivities cover not only automotive The Chevrolet Enginecring build 
neering; automotive engines and = and truck design, but household ap ing (upper right) is not considered 
garage; mechanical development; spe- _ pliances, earth movers, railway train part of the Tech Center. Not show 
cial problems; gas turbines; fuels and locomotives, and other non-autom there are Fisher Body Central Eng 
lubricants: electro-chemistry: chemis tive products Stvling’s timetable 1 neering and General Administration 


try; physics and instrumentation; and ibout two vears ahead of a curren nd GM’s Photographic group 


develop 
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COMING EVENTS OCTOBER 15-17 


National Association of Corrosion 


AUGUST 21-24 SEPTEMBER 24-28 Engineers, Drake Hotel, Philadelp! 


Westem Electronic Show and Con- 1956 Trade Fair of the Atomic In- 
vention (Wescon), Pan Pacific Audi dustry, Navy Pier, Chicago, Il. §S 
tonum, Los Angel i Spon sor of the Fait the Atomic Indi 
sored by the West Coa troni rial Forum, ar 
Mfrs. Association nd An 
rc] ind San | I tio1 of 
IRE. Over we Pi OCTOBER 18-19 
the auditoriun “_ i , ie be oa , oh ) ; 1956 National Conference on In 

Dei ' _. lustrial Hydraulics, S Hiot 


( | 


OCTOBER 28-31 


Semi-annual meeting of the Ameri 
rum ' can Gear Manufacturers Association 
N B h Hot ( 


OCTOBER 1-3 
AUGUST 27-29 12th Annual National Electronics 
Association for Computing Machin- Conference, Hotel Sherman, Chi 
Univer f California, West- II. M ) hnical paper 
lif nd 235 scial exhil mm OCTOBER 30-NOVEMBER 1 
Fall Meeting, National Fluid Power 


Association, Hot ( ( 


Hill ] in 1 nf . , () | furt t it 


\ H 
SEPTEMBER 10-12 
Fall Meeting, ASME, ¢ 
tan Hotel, Denver, ( 
OCTOBER 3-5 OCTOBER 31—NOVEMBER 1-2 
SEPTEMBER 10-15 Fifth Annual Meeting of the Stand Society for Experimental Stress An 
Investment Casting Institute, Un ards Engineers Society, Hotel Willard alvsis, D Hilt Hot ( 
of ichigan Ann .o Washington, D. ¢ em | | {) 
ix-dav cour , men Standards—Guid OI Morrow 
I provid age essions ar duled on indat NOVEMBER 26-30 
Institute with th itest techi ization m the chemi naust 22nd National Exposition of Power 
data. Much of the information vw irds mi nerg eld, f and Mechanical Engineering, Co! 
developed through ICI technical re wend lards 1 . ul yew h ity. During th 
mittees. Becaus« f | ial | 
experiments which 
the cours¢ 
to 40 persons 


member compani¢ 


SEPTEMBER 17-21 OCTOBER 4-5 


llth Annual Instrument-Automa- Annual Convention of the Magne 
tion Conference and Exhibit, New Sivm Association, The Drake, Chicago, DECEMBER 10-12 
York Coliseum, New York Citv. Clin ill. The meeting provides a platf r 1956 Eastern Joint Computer Con 


S. workshops ind technical s« from which current developments in ference, Hote] New Yorker, New Y 
will 1] conducted throughout — th magnesium use are preset land d Cit The tine will tx 
week program Information on ex cussed by th USINE ' | in I | t IR] Alb ul 
hibit space in be obtained fror their production prograt th ition f ( puti M 


Fred ] l'abet Exhibit Mer nau ! there { N 
West 57th St.. New York. N. } | OCTOBER 8-10 ent ' R 
n the educational program from tl ASME _ Lubrication Conference, 

Instrument Societ nal of Chalafonte-Haddon Hall Hotel. Atlar 

1319 Allegheny Av urgl i tic City, N. J 
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relay plugs 
This 


printed circuits 


~ +. and runs up to 120 million 


HELPFUL INFORMATION FOR THE 
TECHNICALLY MINDED... 

Dimensions: Length, 134”; height, 15/4” 
to 1%," (depending upon the number of 
contact springs) ; width, i 

Operating Voltage: Up to 175 volts, 
dc, only. 

Contact Spring Capacity: Maximum of 
9 springs per pile-up. 

Springs: Can be made of phosphor- 
bronze, ‘‘Bronco’’ metal, or other special 
purpose moterials, as required. 


operations without attention. 


A new stainless-steel armature 
bearing pin, a new sintered metal 
yoke, a new lubricating system for 
the armature—these features add 
up to 10 times the life of former 
relays. Automatic Electric Printed- 
Circuit Relays meet today’s needs 
in automation, in computers, in 
any applications requiring utmost 
dependability. 


Specially designed plug-in termi- 
nals are an integral part of the 
coil and of the contact springs. 
They make firm, tight, high con- 
ductivity connections with printed 


circuits—and may be permanently 
secured by using any recognized 
soldering technique. 


Besides these features, you get 
efficient magnetic design, perma- 
nently welded contacts, ‘‘stay- 
put” contact springs and many 
other advantages found in all Auto- 
matic Electric relays. Save parts, 
assembly and wiring time by using 
printed circuits—and Automatic 
Electric Printed-Circuit Relays. 
For complete details, write: Auto- 
matic Electric Sales Corporation, 
1033 West Van Buren Street (HAy- 
market 1-4300), Chicago 7, Illinois. 
In Canada: Automatic Electric 
Sales (Canada) Ltd., Toronto. 
Offices in principal cities. 


AUTOMATIC <> ELECTRIC —_——— 


Originators of the dial telephone + 


Pioneers in automatic contre \m 
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Deflections of Cantilever Beams 


With Changing Cross Sections 

















BEAMS HAVIN( 
ire commonlh 
f machinery 
pulleys, sproc 
times mountec 
is shown in Fis 
the shaft can be tre 
beam if the slope 
proximately zero at 
Cantilever 
trated end load 
2 (A); Fig. 4 
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load P 
4, as sho 
deflection at P can 
idding to load P 
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example, gears, 
some 

1 shaft 
he extension of 


ite d iS 


ims are 


end of 
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the shaft is ip 
the be ining 
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illustrated 
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é 
the weight of 
haded section 
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tributed load is illustrated in Fig 
its deflection can be 
the 
shows method of ol 


of a beam 


where W 


formly distributed load 


W. R. LEOPOLD 


Divisio f ch Av« Mfg. ¢ 


ycoming 
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Fig.2(A) 


I, 
Cu—a® + 7, (eI 























EXAMPLI 


SoLutTion: Enter graph in Fig. 4 at 
[,/lI 6. Follow th 
line the 
given values to the d 


flection scale. R 
5 0.040 in 


red through 


10.000.000 


Cantilever beam with uniformly dis- 30,000,000 


solved by 


using 
nomogram in Fig Red lin 


taining deflectior 


g the following char 


ha 
icteristics 
L,/l 7s 
\ 3,000 lb, I 
} 10,000,000 Ib/in 
is total load due to the uni 


Deflection is read as 0.051 in. When 


(continued on page 





NOW-FOR IMMEDIATE DELIVERY... 
VERSA CONTROL VALVES 


... ut Quer 110,000 Variation |! 


Versa Valves are available in 2-, 3-, 4-, and 5-way types with 
over 20 actuating devices, in sizes from 4%” to 1” N.P.T., 
and for pressures from partial vacuum to 500 PSIG. 


The entire line of Versa Valves (over 110,000 variations) 
are stocked by authorized Versa distributors, strategically 
located throughout the United States and Canada. 


All Versa Valves are triple pressure and functionally tested 
under water for guaranteed leakproofness . . . actually 
exceed J.1.C. standards. 


Write today for the name of your nearest Versa distributor. 
Remember, you can get immediate delivery of these rugged, 
compact control valves to fit your most exacting hydraulic 
or pneumatic requirement. 





Cut-away view of 
VERSA Double Solenoid 
Valve, 4-way type 


My 4 . 
E [2S [s\ The entire line of 


VERSA Valves is 
explained in our 


VERSA PRODUCTS COMPANY INC. a new comprehensive 
249 SCHOLES STREET Folder #14 
BROOKLYN 46, N. Y. . 
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Deflections of Cantilever Beams With Changing Cross Sections (continued from page 215) 
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what is 
Srey 
matter 
worth? 


For the engineer or scientist who 
has enough to make him different, 
grey matter is worth a rewarding 
life of creative achievement in 

a working climate where ideas are 
King...and the benefits measure 
up to the man and his mind. 


For 56 years Firestone has grown 

on grey matier —in Research, 
Development and Production. Now, 
simply, we need additional grey matter 
for such Firestone “‘firsts” as the 
“Corporal’’ surface-to-surface ballistic 
missile. Here are just a few of the 
Engineering activities in which 
Firestone needs more grey matter: 
Electronics Systems 

Mechanical Systems 

Propulsion Components 

Flight Simulation 


Mechanical Structures 
and Dynamics 


Stress Analysis 

Metallurgical Lab 

If you’re the man with extra grey 
matter who wants the chance to really 
use it, write us today. We'll put you 
in touch with a Firestone man who 
has your kind of grey matter, too. 


Firegtone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT*® MANUFACTURE 


a ( L ; Future at F re ro? eo? Los Ange les ° Mo? té ré y 


WRITE: SCIENTIFIC STAFF DIRECTOR. LOS ANGELES S54. CALIF. 
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Deflections of Cantilever Beams With Changing Cross Sections (continued from page 2 
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NEW COMPONENTS 





° cut to Class ] toler mce; choice ot 
Hydraulic Alodine or Anodize finish. Dynamic 
Gear Co., Inc., Amityville, N. ¥ 


For more information 


Coupling for : data. 
Fhp Motors 


In this automotive type of fluid 
drive for fhp industrial applications, 
oil is continuously pumped from im 
peller to runner, so that power is 
transmitted through a slipping, fluid 
cushion. Built to develop up to 3 
hp at 1750 rpm continuously, the 
coupling is available with integral 
V-belt sheave or flexible coupling for 
direct drive. Either type is easily in 
stalled on a stub shaft; operates equally 


well in either direction and in any 








position 
Lhe Model F has 7} in. OD, and 


weighs approximately 2 lb when filled 











with 12 oz of oil. The device can be 


ipplied to any equipment requiring Flushing Drop Feed Oiler 
ibsorption of running shocks and tor 


sional vibrations. torque limitation. hese oilers automatically flood « 


flush a bearing with a definite amount 


of oi! at the starting period, aft 


I 


mooth starting or plug reversing, such 





is conveyors, baking ovens, door oper 





oil wi | drop bv dre | 
itors and cranes. Also used to provide hich oil will feed drop by drop. ‘Th 








gua v < rovided for flus! 
uniform tension winding. Fluid Driv« juantity of oil pr led for flushing 


} | 
. > ~ . t whi Ol edimeg 
Engineering Co., 3105 E.. Cheltenham xed while drop feeding 


Pl.. Chicago 49. I] ted. After th 
will We , 
For more information iif automaticall est 
Circle 1, inside back cover a next operating pc nod 


his parti ular unit 














rated. ‘The normallh sed solenoid 





ilve is usually wired ross the line 
of the driving motor for automati 
Anti-Backlash Gear Assemblies peration, Manual units can also bi 
furnished. Oil-Rite Corp., 2352 Waldo 
Pitch diameters range from 1 to ; Blvd., Manitowoc, Wi 
2 in., available in 144 or 20 deg pres a a For more information 
ure ingles ind in 48. 64 72. 80. 96 4 : % : Circle 3, inside back cover 
or 120 pitch. Hubs are stainless steel 
ind manufactured as clamp type and 
olid type. Available bore sizes arc PA \ Barometric Switch 
0.125, 0.1875 and 0.250 in., with a ’ 
+O0.0005 in. tolerance. Face thick 
ness is 4 in 
Gear blanks are 24ST aluminum 


a control in 
All blanks are centerless ground to in ae . ” 
Pa” “ss changes. Weighing a few ounces and 


A new barometric switch which i 
operated by changes in altitude has 
been introduced for general electrical 
response to  barometri 


sure maximum parallelism. Gears are 
scarcely larger than a golf ball, a hy 
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AND MATERIALS 


SPECI 





rormes 
with | 
heart of the unit 


draulicalh 

Tar 

modized aluminut 

tacts are hermeti 

with increase in pressur 

temperature compcnsated 
Sensitivity is accurate 

ft of altitude, with 


ind 1 reased 


For more information 


le 4, inside back cover 


a 
< - 
- 


7s 


< 


Single-I lole 
Mounting Switch 


The switche 


bushing 
ible in two 


both locking 


For more information 


rcle 5, inside back cover 


Blind Rivet Forms 
Own Retainer 

he rivet is « Mprise 
uminum pin with fir 
ind a hard aluminum 
or small washer flange 
blind hole fro 


mto a 


side and a simple t 


head through the 
sleeve into five p 
spread and curl back against the blind 
side. ‘This pulls the we 


holds it braced, over a large bearing 


irea, In a permanent g In the same 


rk together and 


! W ning fl Vv the 


operation 
collar mater 


ing grooves on th 


outel 


the excess rivet 


FIED 


BY PRODUCT 


this 


without 


Huck Mfg 
Detroit Nii 
For more information 


Circle 6, inside back cover 


ws 


— 


a 


Hydraulic Governor 





Rated work 
in.-lb, and rated 
Stead state st 
0.1 pel ent 
speeddroop 
manu 


ments provided 


ible by 


steady-state 5) 


pensation rela 
timing valve, rate of respons« 


limit throttling l-safe 


ind le id 
fic xib] 





] S¢ 
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For more information 


rcle 7, inside back cover 


re information 


nside back cover 
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IEW COMPON 1 
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are easily removable for replacement 01 
rekeving. Available with 
ferent latch plates for variety 
National Lock Ci 


several dif 
of appli 
cations Rockford 
Al 

For more information 


Circle 9, inside back cover 


Coolant Pump Motors 
\ totally 


power motor designed for machine 
tool coolant pumps has the NEMA-C 


end-shield for direct coupling to th 


enclosed fractional-horse 


pump. The motor can be mounted 


horizontally or vertically. ‘The motor 
is effectively cooled by conduction and 
radiation. Internal fans maintain even 
internal temperatures by circulating ait 
to the cooler surfaces. Rated temper 
General Electri 
N. ¥ 


For more information 


iture rise is 55 ¢ 
( 0., Schenectad\ 


Circle 10, inside back cover 


Rotary Multi-Pole Switch 


This 


transfer and selector 


switch is designed for tap, 


service requiring 
interrupting rating up to 5 amp, 125 v, 


ac. The make and break of the switch- 


enclosed within thx 


ing action is fully 
molded phenolic structure of cach | 
contact sectio Phe switch will car 
10 amp at 125 v, a All-silver con 
tacts 


0.00] 


provide low contact resistanc 
to 0.005 ohm 
The switch is panel mounting, 
quiring 3 x 3 in. It is furnished nn 
tandard s s for mounting on 
+ or l-in. thick panels. [lect 
Wevmouth SS. Ma 
For more information 


Circle 11 


45 


Switch Corp 


inside back cover 


Soft Seal For Fuel 
A synthetic 


high temperature fuel service, is avail 


rubber. developed tO 


ible in special molded shapes nd 


bonded parts, as well as in standard 
seal [he compound remain 
flexible at 75 KF. Parker Appliance 
Co., 17325 Euclid Ave., Cleveland 12 


Ohio 


(-ing 


For more information 


Circle 12, inside back cover 


Clamp for Flexible 
Remote Controls 


A casing clamp which will take all 
flexible control casing from to and 
including in. dia can be used at 
both the control ends and at 
mediate The 
mounted with two screws and will not 
swivel from its position. The construc 
tion is all-steel, cadmium—plated, and 
the clamps are 


inter 


positions. unit 1S 


available completely 
issembled or as separate stampings 


[hey are not recommended for clamp 


Ar Tis 
Greenleaf St 


ing tubing or electrical cables 
Controls, Inc., 2017 
Evanston, Il 

For more information 


Circle 13 


inside back cover 


Quick-Disconnect Coupling 


[his self-sealing hvdraul 


locks with a 


coupling 
imple push. ‘There is no 


] 


intermediate, or partially locked, posi 


tion. It couples against 60 psi in both 
coupling halves without twisting, turn 
ing OI special tools. Weatherhead Co 
Antwerp, Ohi 

For more information 


Circle 14, inside back cover 


Seal for 
Metal-to-Metal Joint 

A piston seal has been developed 
for applications where flange parting 
metal-to-metal 
of four distinct 
types of long stroke, deep convolution 


surfaces must form a 


joint. The seal is one 


de sign 


constant area diaphragms. In 


CONTINUED ON PAGE 224 
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Brings you over 20 years’ experience 
in aluminum fastenings 


Long experience helps Continental 
advise you on aluminum fastener needs 


_ find a short talk about aluminum fas- 
teners with Continental’s engineers well 
worth your while. They pioneered in the devel- 
opment of these long-wearing, non-rusting 
lightweight fasteners and now offer you the 
largest range of sizes and types in the industry. 

In addition to this large inventory, Continen- 
tal’s engineers can advise you about the re- 
placement of copper and brass fasteners with 
aluminum. In many cases, you pay less for 
aluminum. 

Continental handles both aluminum nuts 
and screws, including wood screws, machine 
screws, and tapping screws. They will also 
match any color you wish for your aluminum 
fasteners. For the kind of service that comes 
from long experience in the field, call on the 
engineers from Continental. 








Only Continental Engineers 
Are Required To Have This Training 


Each engineer at Continental is required to undergo thorough 
experience producing ground thread taps and gages, with their 
exacting screw thread dimensions, This special training is 
passed on to you—at no extra cost, 








< 


Continental Screw Co. 


Manufacturers of Holtite Fastenings 
New Bedford, Massachusetts, U.S.A. 
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a flange is used with a clamping bead 
on its lower surface. ‘Typical uses of a 
metal-to-metal flange 
through 


forces 


contact include 


cases where bolting would 


exert excessive causing extru 
sion; where flange perforation and po 
sitioning over stud or tap holes would 
be awkward; or where uneven clamp 
ing forces result in an undesirable non 
parallel condition between the cylinde: 
ind its mating part 


I'he 


S0 standard sizes, for bores from 1 to 


seals are available in more than 


6 in. dia. Elastomer-fabric combina 


range from nitnle rubber and 


Nvlon to silicone 
Bellofram Corp., 


tions 

rubber and Dacron 

Burlington, Mass 
For more information 


Circle 15 


inside back cover 


Screen Process Kit 


The duplication of printed circuit 
other 


reproduction in prototype or quantit 


nameplates, dials or line work 
amounts is possible with this one com 
plete package of all the necessary mate 
This 


kit consists of resist 


rials and information screen 
ink, 
well 
lech 


Ave . 


processing 

film 
} } 

is several instruction brochures 

niques, Inc., 178-184 Central 


Hackensack, N. ] 


squeege, ind chemicals, as 


For more information 


Circle 16, inside back cover 


O-Ring Compound for 
65 F to 275 F 


I'he compound is reported t 


meet 


iturc 


raft op I 


the requirements of high temper 
sonic military airc 
iting with MIL-O-5¢ hydrauli 
fluid. It MIL-P-18017B(ASG 
ind its predecessor specifications. Pre 
Rubber Products Corp., 3114 
Oakridge Dr., Dayton Ohio 
For more information 
Circle 17 


systems in 
meets 


cision 


inside back cover 


Elliptical 
Self-Locking Nut 
A lightweight hex nut that can bs 


has 


idapter intended 


wrenched internally or externally; 


in internal wrench 
for use especially where space is at a 


premium and there is insufficient clear 


mce for wrenching in the conven 


tional external manner by sockets 
open end wrenches. This nut may b¢ 
idjoining structur« 


flang 


nestled closer to 


diameters and 
substantially 
lhey are made in a complete rang¢ 
sizes, from No. 4-40 through N 
24. Kaynar Co., Box 2001, ‘IT 
Angeles 21, Cal 
For more information 


Circle 18 


ind spot facc 


widths may be reduced 


nal Annex, Los 


inside back cover 


hoe 


tte 


Forged Bali Valve 
he 
said to 
with 
ichon 
ball 


navy il 


round 
illow 


opening in the ball is 
to handle fluids 
turbulence Wiping 

both sides of the 


material choice of 
na 


piping 

Minimum 
occurs on 
Lhere 1S l 


bronze, aluminum bronze 
with 


hy ar 


rhe um ¢ il 


iluminum permitting us« 
freon, 
salt water, petre 
i\ lilabl ir¢ Buna 


Hypalon 


without 


butane, TASS, 


propane, 
gen, oxvgen, 
iting materials 
iral rubber 
maintained 
the line Wort t 
W orcest Ma 
For more information 


Circle 19, inside back cover 


Spray Application of 
Cutting Oils 
This svstem 


1 more uniform 


cutting oil 


ipplies 
ind higher quality spray of 
directh the close 
between the tool 


dire ct d 


upon interface 

ind 
from the underside 
of the curled chip or from any othe: 
that will best reach the critica 
lubrication points 


The oil 


the nozzle 


’ 
WOTK p1ece¢ It 
can be l 


ingle 


spray 
itself, by 
The 


ireca 1S 


produced within 
tub 


1S de livered 


means of a 
within a tube 
to the 


machine 1S 


SpI i\ 
soon as th 


The liquid 


cutting 


turned on 


located inside the 


\n average size unit occupies a space 


filter is reservoir 
14 x 20 x 7 in. with a gal liquid 
eservoir. C. A. Norgren Co., 3499 
S. Elati St., Englewood, Colo 

For more information 


Circle 20 


inside back cover 


Wire-Wound Controls for 
Printed Circuits 
Mounting is by two tabs for posi 
locking to printed-wiring board 
ntrol is 1 2 w. Resistanc« 
10 ohm. Control 
measures 3 in. deep. Clarostat 
Mfg. Co., Inc., Dover, N. H 
For more information 


Circle 21 


range trom 


inside back cover 


Flareless Tube Fitting 
Designed for 


SAE O-ring be 


tands higher 


vithout the 


on 
ratures 
Intended f 
hitting is 
ind in si 
eatherhe id Co., 2 \ 
ne, Ind 
For more information 


Circle 22 


inside back cover 


Flow Control Valves 


valves are intended f ip 
that 
iutomatic valving of ai 
freon. A basi 
be used either normall 
n rmally 


nnection lo this 


be rly 


hese 


lications requil either manual 


bod\ 


open OT 


single 


closed depending upon port 
standardized 
idded 1 variety of 


triggering lve 


na\ be 


evices for the va 


Seven models are urrently 


CONTINUED ON PAGE 
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Ppre- 
2] 7 > hala tk — re | In estimating production costs, one of resu its 


the items a metal fabricator takes 





into account is the cost of steel. As 





important as this is, it is sometimes 
good economics to pay more for steel, 
but pay less in the end for the fabri- 


cated part. The cost of down time on 





expensive forming equipment, the 
cost of idle labor, the cost of re- 
processing defective parts, may well 
exceed the cost of the extras built 
into restricted specification steel, 
which will eliminate these unplanned- 


for costs. 


CMP restricted specification cold 


rolled strip steel can be pre-planned 





to minimize production delays and 
produce for you the production cost 
you need. We will welcome the oppor- 
tunity to explore with you the cost- 
saving potentials in your manufactur- 
ing processes which may be available 
to you by use of CMP restricted 


specification cold rolled strip steel. 


CMP 


WHERE YOU CAN GET 
SPECIFIC SPECS 
FOR 
SPECIFIC JOBS 


LOW CARBON, ELECTRO ZINC COATED, 
HIGH CARBON, TEMPERED SPRING STEEL, 
STAINLESS AND ALLOY 


THE Co_D METAL PRODUCTS CO. 


CMP 
RESTRICTED SPECIFICATION 
COLD ROLLED STRIP STEEL 
boosts production, stops slow- 


cmMP 
GENERAL OFFICES: YOUNGSTOWN, OHIO STRIP PROVIDES 


PLANTS: YOUNGTOWN, OHIO & INDIANAPOLIS, IND the precision dimensional and 


SALES OFFICES: New York © Cleveland ® Chicago physical qualities that solve 


downs, reduces die costs, meets 
many fabrication, cost ond 


feed and speed requirements Indianapolis © Detroit © Los Angeles ® San Francisco 
performance problems 


of automatic equipment 
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iailable—solenoid, cam-operated palm 


button, finger-tip, foot operated ind 
two types with hand lever 
Opening, closing and holding action 


ot the 
body 1S 


ire effected by the pressure 


ir OF valve 


liquid Ihe 
machined from steel bar stock and is 


Buna-N 
Valve is adapted for appli 


equipped with rubber dia 
phragms 
and under 
from—40F to 
Products, subsidi 


Light Co., Kalama 


cations up to 125 psi 
tempcrature 
225] Humphrey 

. General Gas 


0), Nhic h 


variations 


For more information 


Circle 23, inside back cover 


Bronze Rotary Pump 


Chis pump is for vacuum and/or 


pressure ipplic itions in handling 


steam, hydrogen, natural o1 


manu 
factured 


gas, other inert 
gases Carrying entrained moisture. The 


bronze 


nitrogen or 


construction of rotor and 


} 
housing is said to eliminate 


freez 


ng , duc to 


water-\ ipor corrosion 


ie limited-clearance rotor extrem 


s and housing end-plates 
carbon 


lhe sintered vanes 


require 


no lubrication in riding against the 


cylinder wall. There is no reciprocat 
ing motion and the pump is pulseless 
and vibrationless, delivering an 
flow of air and eliminating the need 
tanks 


I'he pump 1S 
I 


even 


for surge 
three 


models, and capacities range from 3.5 


wailable in 
to 33 cfm and maximum continuous 


pressure is 20 psi. Maximum steady 


vacuum is to 20 in. Hg and maximun 
intermittent vacuum is 25 in. Hg 
Dexter Folder Co., Pearl River, N. 


For more information 


Circle 24, inside back cover 


Pilot 


Ihe 1\ uilable 


Valves 
hand 
foot, palm-button, cam and solenoid 

hand valve is 
locking or 


may be 


models include 


ictuated — typ The 
wailable in. cither 


locking Valve 


singly or in series for working pres 


non 


type used 


sures up to 150 psi. Various mount 
ings are available. Mechanical Air 
Controls, Inc., 10030 Capital, Oak 
Park, Detroit 37, Mich. 

For more information 


Circle 25, inside back cover 


Two-Way Solenoid Valve 


All control 
issemblh 
ind by 


Primarily for a- 


} ] 
parts can be removed 


without 


loosening one hex 


is one disturbing 
the piping 
ional nut 
both 


this normally 


appli 


cations pressure and vacuum 


closed valve is available 
in standard pipe sizes from 1 through 
2 in Airmatic Valve, Inc., 
\ssociate Ave., Cleveland 9, Ohio 


For more information 


72)7 


Circle 26, inside back cover 


Steel Cable V-Belts 
The belts are vith a 
teel cable which is reported to make 


reinforced 


loads with smaller 
belt Each 


of plated brass-plated 


possible heavier 


sheaves or fewer cable 


strand is made 


CONTINUED ON PAGE 228 
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DUPONT ELASTOMERS Gay 


Resilient gaskets of HYPALON unaffected by 2° ozone 


NEOPRENE ROLLERS PASS 
FLAME TEST! 


PRINTING ROLLERS of neoprene (left) and natural 
rubber (right) are exposed to the flame of Bunsen 
burners until they ignite 


IN FIVE SECONDS after burners are removed, flame 
on neoprene roller is out. After 69 seconds, drir 
pings from fiaming rubber roller have ignited 
newspaper 


This test convinced management of 


the New York Daily News that neo- 
prene printing rollers offer an extra 
measure of safety over natural rub- 
ber. Today, they flame test all rollers 
before they buy —and neoprene rol- 
lers are the only rollers that meet the 
test, 

Neoprene’s resistance to flame may 
well be useful to you as an added 
safety factor in your product designs. 
And neoprene offers resistance to 
abrasion, oil, heat, and chemicals as 
well. For all general-purpose applica- 
tions, you can count on neoprene for 
long-term service. Clip coupon for 
further information, 


Re-usable after 2 years in ozone generators 


For two years now Emery Industries has 
been using HYPALON synthetic rub- 
ber gaskets to seal its ozone generators. 
The company’s ozone-produc ing instal- 
lation is the largest in the country. Its 
operations supervisor, Robert Peters, 
made this report on HYPALON., “No 
failures with HY PALON gaskets in two 
years, even though they've been exposed 


>« . 
to 2-e ozone. 


Design of the generator 


The generator used by Emery Industries 
consists of a steel shell packed with a 
series of glass tubes individually encased 
in an electrically charged metal enclo- 
sure. A conductor carries an opposing 
charge through the glass tubes to make, 
in effect, a large electrical condenser. 
Dry oxygen is passed along the length 
of the glass tubes and converted to 
ozone. The generators are closed at 
each end by a dished head sealed with 


HYPALON gaskets, 


HYPALON replaces plastic 


Formerly, plastic gaskets were used in the 
generator, While unaffected by ozone, 
plastic gaskets had to be replaced after 
each maintenance checkup because they 
were too rigid for re-use. HYPALON 
gaskets, even after two years of service, 
retain their resilience and are still re-usa- 
ble. Says the generator manufacturer, 
Welsbach Corporation, in Philadelphia 
“We use HYPALON gaskets because 


Ph 


HYPALON gasket 


of deterioration ¢ r years of service 


rone generator showed no sign 


they have the best over-all combination 
ol properties of any we ve tound—in 
cluding ozone inertness, resilience and 


cost,” 


Designing with HYPALON 


HYPALON means extra-long life at 
lower operating costs for resilient prod 
ucts subject to severe service conditions 
It can operate at temperatures from 
250°F. to 350°F. It is particularly re 


sistant to most oxidizing chemicals. And 


HY PALON resists weather and sunlight 
attack and can be compounded in an 
unlimited range of stable colors, For 
more information about HYPALON 
clip and mail the coupon below. 


E.1. du Pont de Nemours & Co. (Ine 


BETTER THINGS FOR BETTER LIVING 


- THROUGH CHEMISTRY 


E. 1. du Pont de Nemours & Co. (Inc.) 
Elastomers Division, Dept. PE-7 


Wilmingten 98, Delaware 


ne Notet k 


“Facts about HYPALON® Name 


Position 





hich shc how the Du P . 
w show w the L Firm 





elastomers are used in desigr 
ing new products, improving old. 


City 


Address 
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steel, with a specially-treated coating 
Ihe belts are for 
and centers of 
sheaves are restricted. Durkee-Atwood 
Co., Minneapolis 13, Minn 


For more information 


diameters, widths 


Circle 27, inside back cover 


Snap-action Thermostat 

A thermostat 
mces 
will “remake” with a predetermined 
differential. Metal-to 
with the heated surfac« 
differential between operating and bi 


designed for 


ipplhi 


requiring positive snap-action 


metal contact 


minimizes the 


metal temperatures 

The thermostat can be 
iny Calibration up to 550 | 
rating of 
with 


obtained in 
It has a 
1500 w on 115 or 230 \y 
Westing 
Box 2099, 


d-c_ ratings 
house Electric Corp., P. O 
Pittsburgh 30, Pa. 


limited 


For more information 


Circle 28, inside back cover 


Positive-Seal Bearing 
\ pillow block and flanged mount 
ing for ball bearings are of the eccen 


suited for 
ipplications where pedestals are not 


tric lock type. They are 


ivailable and the bearing housing must 


installations where 


be mounted at right angles to the 
shaft. Bolt holes on both types are 


spaced to allow the units to be inter 
changeable with mountings of similar 
design. Skf Industries, Inc., Front St 
and Erie Ave., Philadelphia 32, Pa 
For more information 


Circle 29, inside back cover 


Relay of 
1.5 Amp Capacity 

Ihe relays are designed to operate 
coil with 


on as low as 4 w powel 


transit times as low as 3.5 millisec 
Contact capacity is 1.5 amp inductive 
at 200 v, ac or de. Adjustable contacts 
are normally set for pull-in current of 
- > 

2 milliamp, max, and drop out 
current of 4.8 milliamp, min 

Available as 


throw, 


sing 


single-pole, 


open type, or double-pol 


double-throw, or in a tandem arrange 
ment consisting of two relavs on the 
Unit is also available her 
Coil 


ohm for nominal 30 v, d« operation 


same. base 


metically sealed value is 5000 


Overall dimensions are approximateh 
x 14 x 14 in. Radar Relay, In 
120 Pontius Ave., Los Angeles 


| 
Calif 


For more information 
Circle 30, inside back cover 


Flexible, 
Thin-Walled Tubing 

Thin-walled and spaghetti tubing 
made of Teflon can be furnished from 
stock in a variety Ofegzes—any desired 
color available. Electrical, processing, 
instrumentation are among suggested 
applications. Sparta Mfg. Co., Dover 
Ohio 

For more information 


Circle 31, inside back co er 


Subminiature 
10 Amp Switch 
This switch is rated at 10 


30 v, de, 


imp at 
resistive or 8 amp at 30 volts, 
Maximum 


0.0015 in. 


de, inductive movement 


differential is 0.008 in 


pretravel; temperature range of 


k to 300 I Plastic 


$+ x #2 x 44 in. long, the terminals are 


Case mecasur©es 


4 k gold plated OVC! 


Lhe fine silver 


pl ite 


contacts and rivets are 


silver 
24k gold plated 
Switches are furnished single pole, 
double-throw, with one circuit 
MilliSwitch Corp., 
Santa Monica, Calif 
For more information 


Circle 32 


norm 


1742 


illy closed 


Berkeley St.. 


inside back cover 


Hydraulic Directional 
Control Valve 
\ line of two-wa 


shut-off valves Or  sUUIl S1 
I 


lenoid Opel 


in 
ire available s standard 
tube systems 


or 4-in. hydraulic 


available in normalh 
closed ty} 

6100 is basically a @ in 
with } in 


ries 6200 which is basically a 4 in 


They are open 


or normally 
series 


ilso ay tilable ports; 


valve, also available in. ports 


lemperature range is F to | 


IF standard: solenoid yntinuous 
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Double-Row Angular Contact Ball 
a Bearings 47.000 x 56.500 x 6.500 


Here are the bearings that ‘‘couldn’‘t 
be built’’. . . as produced by Kaydon 


HE manufacturer who wanted these bearings 

had been told they “couldn't be built.” Or at 
least that’s what he'd been told until he contacted 
KAYDON. What he required was a bearing 564" in 
diameter combining high capacity, and excep- 
tional precision for concentricity and face ung: 
that would fit in limited space. 

KAYDON designed a double-row angular contact 
ball bearing (see sketch at right). Actual tests 
have proved that the bearing fulfills every re- 
quirement. 





CROSS SECTION — The bearing that 
couldn't be built 


If your designs require bearings of exceptional 
capacity, close-tolerance precision and/or very 
thin section — it will pay you to contact KAYDON of 
Muskegon. KAYDON has a long-standing reputation 
for accomplishing the near impossible. 











Just Out! Get your copy of the new KAYDON 
Reali-Slim thin bearing catalog No, 54. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller © Ball Radial ¢ Ball Thrust 
® Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 


ENGINEERING co RP. 
MUSKEGONeMICHIGAN 
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NEW COMPONENTS 


duty, single coil Operating 

to 30 v, de. Weights: Series 
1.40 Ib; Series 1.47 Ib 
Products Co 300 Ch 


Bridgeport. Pa 


200 


For more information 


Circle 33 


' 
inside back cover 


High-Speed Relay 

\ relay designed for d rcuit anc 
low power applications is unaffected 
during shock of 30 G. anc bration 
10-55cps of 10 G. ‘Typical perform 


ince characteristi lude: tempe1 


iture range, 55 C to 100 C: contact 


ratings, up to 28 200 ma 


pull-in 
time (including bounc« is low a 


200 microsec; drop-out time, 300 mi 


crosec: stray mtact capacitance, les 
than 15 mmfd. B ( Water 
bury 20, Conn 

For more information 


Circle 34, inside back cover 


Variable Speed Motor 
\ variable 


with 


speed, internallh 
take-off 


same side, is 


geared 


haft and mote 
planned for lov 


motor 
m the 


speed applications quiring variabk 


speed, where weight distribution and 
limited units 


Both 


space is a facto Th 
ire available up through 5 hp 


upright and horizontal mblies arc 


r explosion 
il Mot 
Ann | 


For more information 
Circle 35, inside back cover 


Pipe Line Filters 
A series of brass and 


line filter ire 


stainless steel 
used in conjunction 
small flows 
if foreign dust or particles in the fluid 
tream tend to clog the throat, chang« 
obstruct full 


with any valve handling 


the effective opening, O1 
losing of the \ ilve 
he two types 
replace ible 


ot filt ring? 


ire equipped 
filter ele 


out partic 


bronze 


15 12 micron 


rang< 
in two temale 

in. Hloke, In 
1) lewood., N J 
For more information 
Circle 36, inside back cover 





ontinued 


Quick-Connect 
Snap-Action Switch 
\n open-type | 
ible with qui 
Mounting hol 


Th witch 3 


1) 


For more information 


Circle 37, inside back cover 


Pressurized High 
Voltage Connectors 


Connectors in two and three con 
tact models designed f AN 24 shell 
were developed for iltitude applica 


tions 


pressure-tight 


where leads are required for 


Maxi 


mum air leakage between contacts and 


instrumentation 


oe 
shell 


and insert and 


than 1 cu in. of air per 


insert, 


imbient temperature‘ of 
grade when the plug i ibject to a 
pressure differential of 30 psi. DeJUR 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. ¥ 


For more information 


Circle 38 


inside back cover 


Centrifugal Pumping Units 
Models of 4 and 4 : 


hp are 


otherwis 


i\ uilable Unless 


motors furnished ar 
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On materials handling machines used by 


Hyster a wa -—«~Baker-Raulang 


modern farmers ... by the armed forces ... 


Prime Mover 


“and by all branches of industry ... 


| BLOOD BROTHERS 
UNIVERSAL JOINTS 


are first choice! 


On all kinds of materials handling equipment, dependable 
Blood Brothers Universals have won “first choice reputa 
tions. This success results in part from close cooperation 
between our engineers and the men who design the ma 
chines with the mutual goal of superior performance for 
the end user 

When you have a power transmis 

sion problem — large or small — con 

tact Blood Brothers’ engineers for 

suggestions. They'll gladly work 

with you just write or call 


BLOOD BROTHERS UNIVERSAL JOINTS 
MACHINE DIVISION AND DRIVE LINE 


ASSEMBLIES 
ROCKWELL SPRING AND AXLE COMPANY 
ALLEGAN, MICHIGAN 
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ps, single-phase. The mechanical seals 
g, sclf-lubricating 


Closed type bal 


used are self-adjusting 


ind isihy replaced 
t ndard | ICO 
Heaters nc., OI Cranston St., 


Cranston 


inced impellers ire 


For more information 


Circle 39, inside back cover 


£ 


Gearmotors Rated 
At 1 to 60 Hp 


Gearmotors are available in both 
| through 
lock oil 
that the 
virtually 

\ wid 
enclosurt ind 
Reliance Electric 
neering Co 1088 


Cleveland 10, Ohio 


ind de from 
Wal S¢ ils 
out so irmoto! 
mounted in 
without leakag 
mountings, 
vailabl 


ly inhoe 


For more information 


Circle 40, inside back cover 


Silicon Power Diodes 


I he s¢ diode S are 


d-c rectified, output 
mounted by leads in 

umbient temperatures up to 100 ¢ 
When mounted on cooling fins, the 
rated for 


current at a 


diodes can be 1.25 amp 


rectified output 


Case 


lhe peak 


temperature up to 150 C 


inverse voltage ratings 


to 6UU 1 


The silicon power diodes are no 


iailable in two stvles 


supply tvpes for industrial applications 


ind magneti implhifier tvpes for spe 
leakage 


ire two current 


cial low ipplications. ‘Th 
ratings for cach st 
Uheyv are also available in b 
unted 


Rectih 


pigtail lead and stud mx 
International 

gundo, Calif 
For more information 


Circle 41 


structions 
Corp., FE] S« 


inside back cover 
Plastic Hose 


Desi 


pressed air and oil at 


ened and developed for 
working 
sures up to 125 psi with an 
bursting pressure at 75 F of 6( 
Kither 


httings in be 1 


re-usable or permanent 

l ed \\ lable 
md 4 on ID sizes 

in stock in 100 ft 

hittings 

5601 S. ¢ 

11] 


oils with or without 


For more information 


Circle 42, inside back cover 


5g @ 


Miniature Accelerometer 


, 
\ minatu Taae a 


ty 


mnectel 
pc illow 
elerations fro1 


Other include mea 


with 


ipplicatio 
indicatin 
’ 


ment and control 


recording ind control systems adapted 


to operation with variable reluctan 
tvpe transducers 

Ihe device is available in rang 

5 to 300 G 


1 oz. and is in the 


The unit weig 
form of a ul 


from 


standard power 


n n a side. Output is 40 my 
full scalk 
better 


input for input and th 
than | per cent 
condition North 
Instruments, In 2420 N 
Altadena, Calif 

For more information 


Circle 43 


rccur©racy IS 


under constant 


American 
l K( Avec 


inside back cover 


Subminiature Potentiometer 


: dia, wire-wound potenti 
operates from 55 C to 150 


mce range 


cent 
Dover 


For more information 


Circle 44, inside back cover 


Single Junction 
Silicon Rectifiers 


ition 
ize high voltag 
Available in two 


tud half-wave 


to miniatur 


models 
ve plug-in mx 
iled rectiher 
mcnt pow 
All rec 
SSC to 
four 
to 150 C for four 


MaXinuM 


humidity times and ft 
idditional 
reliability 


under 


INSUTC 

extrem 

Inst 
Dall 


nd long life 
nental conditions. ‘I exas 
Inc., 6000 Lemmon Ave 
l'exa 


i 


For more information 


Circle 45, inside back cover 


Straight-Through 
Shut-Off Valve 


lhe valves have been used with 


liquid oxygen, jet fuels, high pressure 
hydraulic flu 


irrangement 


eumatic systems and 


he self-cleaning seat 
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Helpful Data from 


DE LAVAL 


How to Calculate 


Worm Gear 


Bearing Loads 


HP x 63025 
Q - N _ 


power transmitted and N = rev. per min. of worm 


TANGENTIAL FORCE of worm, where 
ry 
r; = Pitch radius of worm in inches 
[r2 = Pitch radius of worm gear 
(number of teeth in gear x axial worm pitch)] 


ae 


P tan « a = 

S = ——— = SEPARATING FORCE, where 

tan 

a = Axial tooth pressure angle* 

y = Helix or lead angle of worm* 
, lead , Number of threads x axial worm pitch 
=—— , or tan - ! ————_— = — 

2ar\ 


tan - 


P ' ’ ‘ 
=——— = WORM THRUST, or tangent force driving worm gear 
tan y . 
* LEAD ANGLE 0°-35° use 274%4° Pressure Angle 
LEAD ANGLE 35°-45° use 30° Pressure Angle 
BEARING LOADS 


Due to on Brg. | on Brg. II 


b 
“yl 
S prt Sn 
1 tT 
Total Rad. 
Load 
Thrust Load r 
Total Load VP;? + S; —- Up)? VR? + T? 
Due to on Brg. III on Brg. IV 


P Pp — Ui Pp —! = Uy = Um 


( + d Cc aa 7 


P : P 


= Un = U; 


a+b 


(@ - U,)? VPu? + (Sn + Un)? = Rn 


Se 5 - S111 

I — Pin 
Total Rad. - of 

Load VTin?® + (Un — Sin)? VTiw?+ (Siw + Un)? = Rev 
Thrust Load P 


Total Load VTi? + (Un — Su)? VRiy? + P? 


Speed Change 
Number of threads in worm 


Gear rpm = Nx = 
I Number of teeth in gear 





(Advertisement) 





= TORQUE INPUT to worm, lbs. inches; HP horse- 


Reproduced by courtesy of 
New Deporture Division 
Genero! Motors Corporotion 


For simplicity in bearing 
load computations for worm 
gearing, the normal tooth 
force E is treated in terms 
of its three perpendicular 
elements, namely, P, the 
tangential driving force at 
pitch radius of worm; S, 
the force tending to separate 
worm from the gear, due to 
the pressure angle; and T, 
the thrust produced by 

the lead or helix angle of 
the worm. 


If you have a problem 
in the selection or 
application of worm gear- 
ing, De Laval engineers 
will be glad to put their 
experience to work for 
you. Either write us 
giving complete details, 
or consult your local 

De Laval representative. 
De Laval Steam 

Turbine Company, 

801 Nottingham Way, 
Trenton 2, New Jersey 
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For more information 


Circle 46, inside back cover 


Self-Locking 
Screw and Bolts 


thes ocket-head 


silient 


Che design of 
eners makes use the re 


yroperti ; of nvion to provide sel 
| 1] 
locking action on 


might otherw ] n 


rasteners 


which under 


vibration to which many 


\ nylon pellet 


the 
SCTCWS 
is inserted in a hole drilled part way 
through the threaded portion of the 
bolt. When the bolt is installed in a 
tapped hole or a nut, the 
exposed portion of the nylon pellet 
the 
ittempt to regain its 
the the 
threads together under pressure 

rhe 
its resilience in the temperature rang¢ 
F to 300 F. through 
he fasteners will be 


available in a range of sizes from No 


Severe 


are subjected. 


standard 


is compressed between mating 


threads. In an 


original shape, nvlon forces 


nvlon is reported to retain 


70 even 


repeated uses 


6 upward. Standard Pressed Steel Co 
Jenkintown, Pa 
For more information 


Circle 47, inside back cover 


Low Sensitivity Relay 

Incorporating a complete wipins 
ction with sensitivity as low as 5 milli 
watt per contact, this relay is designed 
for d-c applications. Capacity on the 
contacts is 1 amp inductive, or 5 
Available coil resistance 


30,000 Contacts are 


imps resistive 


is up to ohm 


wailable in either silver, palladium 


variations of these 


hermetically sealed 


gold alloy Or illoy 


Relay comes either 
dust Dimensions 
14x34 in. above mounting line. Hedin 
ele-Technical Corp., 87 Dorsa Ave 

Livingston, N. J 


COVeI Or open 


For more information 


Circle 48, inside back cover 


Hydraulic Actuator 
For 800 F 


his svn hron¢ l 


) 
11a peratio 


mstanth 

m, with the flex s 
ing constanth 
metal cont 


:, 
ched fitti 


\pplication 


precision Mma 


For more information 


Circle 49, inside back cover 


Subminiature 
Tantalum Capacitors 
Ch ipacitors 
ped for transist 
quipment 
ivailable 


Three nominal 
. long 


S5xd in. dx il Lyd in 
pacitance 
mfd. Ohmite 


St., Skok: 


For more information 


Circle 50, inside back cover 


Harmonic-Neutralized 
Voltage Regulator 
transf 


C ipacities, 25 5 


hese mcr 


three 
va. Regulation is +1 per 
newly-expanded primar 
Sinusoidal 


with less th 


f 95 to 130 v 


lelivered 


distortion at 


‘ 
harmoni 


transform 


constant voltage 
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TWIST IT... PRY IT... STRETCH IT 
Borided [|{2(C Packings Stay Bonded 


. . . Positive bonding — rubber to metal. More than a sticking process, the 
IPC bond is the result of a chemical affinity between these unlikely com- 
ponents.*Here isea direct result of extensive laboratory testing 

IPC bor case’seals and bonded washer seals combine the steel 
parts, held to very fine tolerances, with special rubber compounds. What 
ever your sealinrequireigent, IPC will help with your oil seal or pack 
ings design . . . solve your problem with better manufacture 

Custom design means low cost plus dependability. Call IPC first for 
oil seals, packings and precision molded products 


INTERNATIONAL 
PACKINGS 
CORPORATION 


Bristol, New Hampshire 


Branch Offices: Chicago, C Detroit, Kansas City, New York, Philadelph 


1956 
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NE W COMPONENTS 
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may be used for the most exacting ap 
plications with equipment having ele 
ments which are sensitive to power! 
frequencies harmonically related to the 
fundamental. It is especially suitable 
for input to a rectifier when close regu 
lation of the de output is required 
Sola Electric Co., 4633 W 16 St.. 
Chicago 50, Il 
For more information 


Circle 51 


inside back cover 


Rotating Grate Magnet 


[his permanent magnet cylindrical 
grate is designed for installation at the 
discharge end of open or enclosed 
chutes, or in open or closed duct sys 
tems. It 


pieces of ti unp iron or hne iron pal 


will magnetically remove 


ticles, while also minimizing clogging 
or bridging of material through the 
iction of its rotation 

the grate 


mechanical 
In operation, revolves 


through the flow of material at a pre 


determined speed, related to the na 
ture and condition of the material be 
chok« 
Rota 


Grate will deliver optimum magnetic 


ing processed. Under excessive 


conditions, for example, the 
separation at a slow 5 to 10 rpm. A 
top speed of 30 rpm should generally 
not be exceeded. For best results un 
der average conditions, a speed of 15 
to 20 rpm is recommended 
(he separation is available in stand 
ard diameters of 12, 16 and 22 in 
these being composed of 10, 15 and 
20 magnetic tubes respectively, and in 
widths beginning at 4, 8 and 12 in 
respectively and 
+ in 
ard width of 36 in. for all diameters 
Kriez Mfg. Ce., Erie 6, Pa 
For more information 
Circle 52, inside back cover 


continuing, through 


increments, to a maximum stand 


Motors Rated 10 and 15 Hp 


[Three motors, two rated at 10 hp 


ind one at 15 hp, are of the capacitor 
single phase type, completely protected 
wainst weather, debris and small field 


inimals. ‘These drives are available in 


1725 and 1140 rpm speeds. They arc 
especially suited for use in the oil 
ountry, farm equipment m imufacture 
well 


ind small industry, as is on farms, 


in applications requiring mor« than 74 

hp on single-phase operation. Robbins 

ind Myers, Inc., Springfield, Ohio 
For more information 


Circle 53 


inside back cover 


Diaphragm Slide Valve 


Chis valve is shut off by a diaphragm 


which is moved in and out of position * 


by a wedge. The diaphragm is double 
ind is made of natural or syn 


\ ilve 


ended, 


thetic rubber body is available 


in cast iron, steel, brass or stainless 
Valve is produced with inlet-outlet 
ports ranging from 3 to 24 in. Hoch 
druck-Dichtungs-Fabrik, Schmitz und 
Schulte, Burscheid bei Koln, Germany 


For more information 


Circle 54, inside back cover 


Electronic Timers 

I'wo models are provided: the ‘TA-] 
which is enclosed in a housing suitabl 
for mounting in the ind_ the 
rA-2, a 
use in conjunction with other electri 
cal equipment. Both operate within 
and 0.05 


to 10 sec. The units operate without 


open, 


chassis model designed for 


the ranges of 0.05 to 1 sec, 


benefit of warmup, being operative as 
is applied. Voltage 
regulation is embodied in both units 

I'he time control adjustor, which is 
fitted with a scale (calibrated for 0 to 
100), reads approximately in percent 


soon as pow Cr 


CONTINUED ON PAGE 238 
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It can cost you 
saltidsMiilela-Mie: 


settle for less than ai ih lls 
by a Clare customer. 


this Clare relay Here is the story as he told it: 


“I shopped around for relays for 


continuous-duty, high-speed 
switching service. Clare engineers 
recommended Type HG Mercury- 
Wetted Contact Relays. They said 
they were ideal for this applica- 
tion. I thought so, too; but they 
do cost a little more than some 
other relays, and I thought I 
couldn’t afford to use them. | 
thought the extra cost, multiplied 
by the large number of relays in 
my machine, would run my price 
too high. So I built a model with 
cheaper relays. In just a few weeks 
the relays wore out. I knew that 
Clare Type HG relays would last 
for years under the same condi 
tions, and it didn’t take me long 
then to decide that J ce dn’t af 


ford not to use then 


Ask yourself whether you, too, don’t have jobs 
for which no other relay is good enough. 
Consider that the life of a Clare Mercury- 
Wetted Contact Relay is measured in billions 
of maintenance-free operations. Compare the 
cost per flawless operation with that of other 
relays: this is the crux of the matter—a vital, 
basic point. 








The price is very reasonable, and delivery is 
quick—one to seven weeks, depending on the 
particular assembly desired and the size of 
the order. 


FOR COMPLETE INFORMATION 
Contact Relays for single 
your nearest CLARE rej 
Clare & Co., 3101 Pra 
Canada: C. P. Clare 
Toronto 17. Cable addres CLARI 


Send for CLARE Sales Engineering Bulletins Nos. 120 and 122 


CLARE RELAYS 


FIRST in the industrial field 








New Parts and Materials continued 


ie of the full range of the timer 
Power supply required is 115 v, 60 cps 
Overall dimensions: Model TA-l, 
54x8}x5} in deep; Model ‘TA-2, 5x 
34x5 in. deep. Post Machinery Co., 
Beverly, Mass 

For more information 


Circle 55, inside back cover 











Om 


Pulsation Dampener 
HALF THE STORY \ pulsation dampener provides ad 
sa8 oa 


ustable control of fluctuations 
pressure gages and controls. A porous 
. about worm gear speed reducers. You've metal filter-strainer prevents foreign 
got to compare size with load capacity for the particles from —— the valve bod) 
whole picture. Inside a Cone-Drive speed re- a _ w Peer ayy Fag Bay 1476 
ducer you'll find the double-enveloping worm bray 1 Ok — = 

gear design that makes it the most efficient 
right-angle speed reducer available. 


For more information 


Circle 56, inside back cover 
Take the standard 3” center distance unit 

above for example. Here are its Class I Service rf 

Ratings with a 5:1 reduction: Cadmium Sulfide 


Photoelectric Cells 





Worm RPM | | 200 | 300 | 580 | 720 | 870 1750 Power sufficient to operate a rela 
ae 4 | Sees ee | ng Fuahes x hee t normal daylight levels is claimed 
Mech. HP 24 | 2.21 | 3.08 | 4.99 | 5.61 | 6.34 | 7.41 | 9.04 for this line of photoelectric cel 

— I vhich will control a commercial sensi 


~~ ‘ + +— —+—— +— ; 4 
Thermal HP ; 2.21 | 3.08 | 4.20 4.62 5.10 | 6.00 | 7.80 tive relay without amplification. ‘Thes« 














— lements are said to be light sensitive 


| leexol Bose Demet Rene | os 
Ovipet Torque 3010 | 2830 | 2405 | 2250 | 2150 | 1940 | 1575 over the entir 
~ - 1 





(inch-lbs.) visible spectrum, w ith 





i 4 





1 peak sensitivity to a blue-green color 
l'hey have a low noise level and high 

That's a lot of capacity for a unit that occu- dark resistance; stability is rated ex 
pies less floor space than this magazine page. cellent so long as power dissipation 
But it’s typical of Cone-Drive speed reducers rating Is not exceeded. Applications 
and gearsets. Complete details on this model in include illumination conveyor control 
Bulletin 600-C. Other units to 800 HP and burgular alarms, door control, count 
ratios to 4900:1. ing and smoke detecting 


These calls are divided into 1] 

ensitivity categories. Low impedance 

cells are intended primarily for direct 

= om G s ae relay operation, while high impedance 


ewrtion Muchugan Tool Cooma ny cells are intended for use with an 
TIT) ©. MeMichels Reed + Detrelt 12. Michigan 








DOUGLE ENVELOPING GEAR SETS & SPEED REDUCERS mi in 
(Continued on page 242) 
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you get all these features 


with a National Torque Converter 


Now, with National Torque Converters, you can give your 
equipment smoother power, steadier power over a wider 
range of loads with exact matching of torque converter to 
engines of 100 to 1000 horsepower . . . plus all these features 


Unsurpassed durability: The rugged design and construc- 
tien of National Torque Converters provide lohger service 
life with minimum maintenance 

Simplicity of design of National Torque Converters per- 
mits ease of installation, operation and maintenance 


Reproducible efficiency of each size and capacity of 
National Torque Converters permits standardization on 
your equipment with assurance of uniform top performance 
on every job. . 


Top performance: Precision fabrication.of National Torque 
Converters of parts made to,vlose tolerances’ provides 


uniformly smooth transmission of power hydraulically from 
engine to job or load, enabling engine to operate at its 
optimum speed and thus, to deliver maximum horsepower as 
required ... and without ever stalling the engine 


Faster job cycles: Quicker starting and faster acceleration 

of load with a National Torque Converter in the power 

system means more work per equipment per operator per day 
every day. 


Full range of circuit sizes: You have a choice of 6 basi 
hydraulic circuit sizes, each with a range of input ratings 
to permit exact matching of torque converter to specifi 
power speed charac teristics of a prime mover 


Why not let a National engineer make specific recommenda 
tions of the correct size and capacity of National Torque 
Converter for your equipment. 


THE NATIONAL SUPPLY COMPANY 
INDUSTRIAL PRODUCTS DIVISION 


Two Gateway Center, Pittsburgh 22, Pa 


3 bs, 


Pace-setters in the progress of 


industrial power transmission 








‘Top-hat’ of REM-CRU titanium in service on 


condenser at E. |. duPont de Nemours, Inc. Closeup of titanium ‘top-hat’. 











how TITANIUM ‘top-hat’ thwarts 


corrosion damage to DuPont condenser... 


Problem: DuPont chemical engineers faced a particu- 
larly vexing problem in the frequent failure of a stainless 
steel condenser handling 60% nitric acid at 480F and 
300 psi. Every five months or so, it became so badly cor 
roded that replacement was necessary. Unit costs and 


downtime were serious. 


Solution: Since failures always occurred at the condenser 
top, DuPont engineers decided to try protecting that 
area with a ‘top-hat’ insert of REM-CRU titanium. It 
consists of a titanium disc twelve inches in diameter, to 
which a cluster of 70 thin wall titanium tubes is welded 
Fitting snugly into the top of the stainless steel con- 
denser, the titanium protects the area where trouble 
started. And it stopped failures completely. The ‘top- 
hatted’ condenser has been in service for more than 16 
months and still shows no sign of corrosion beyond a 
slight discoloration. 


REM-cRU 
TITANIUM 


240 


Dollars and Cents Facts About Titanium: It’s true that 


titanium sheet and tubing cost more than stainless steel 
But titanium’s light weight (40% lighter than steel 
means you must buy fewer pounds of metal for a given 
area. Furthermore, the cost of the metal is only a fraction 
of the cost of the finished assembly. Substituting titanium 
for stainless, therefore, increases the cost of a finished 
reactor, autoclave, valve or other piece of chemical equip- 
ment by only two or three times. Where titanium extends 
the service life of parts by such a factor, or eliminates 
costly maintenance and downtime, it’s the obvious choice 
over cheaper but less corrosion-resistant metals. 


At REM-CRU you can now get prompt delivery of 
this versatile metal in a wide variety of sizes, shapes and 
grades — including new high-strength, weldable alloys. 
REM-CRU engineers will be glad to help with selection, 
application or fabrication problems 


To keep abreast of the latest developments on this 

vital metal, write to Dept. P-7 for the Rem-Cru Review — 
a free periodical presenting the latest 

technical data on titanium alloys. 


REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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“SWITCH!” 


said Ostuco 


... and savings were surprising ! 


Pleasant surprise, too! Bearings Company of America, 
Division of Federal-Mogul-Bower Bearings, Inc. Lan- 
caster, Pa., was machining Ostuco seamless tubing 
to make a clutch release bearing collar used as 

original and replacement equipment. Results were fine! 

Then word came from Ostuco, recommending a 
switch to Ostuco’s newly developed NP-60, tubing 
specially processed for machineability. Cost was 
slightly higher, but BCA and Ostuco engineers pre- 
dicted the savings would justify the change. 


and they SAVED! 


they switched. . 


Specially 
Processed 


Regular NP-60 


Production per 8 hour shift (units) 675 840 
Production time per 1000 units (hours)... 12.35 10.03 
Total Labor per 1000 units (man-hours)... 13.09 10.63 


Besides the savings, Bearings Company of America 
was pleased with the better finish of the new part. 
They point out that the collar in photo above ‘shows 
the finish as it comes directly off the machine." 
Rh happens this way often enough to warrant check- 
ing with Ostuco about your tubing applications and 
production problems. Contact your nearest Ostuco 
Sales Engineer or write direct to the Shelby factory 


—there's no obligation! 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company *« SHELBY, OHIO 


Birthplace of the Seamless Steel Tube Industry in America 
SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Pork) 


CLEVELAND * DAYTON © DENVER © DETROIT (Ferndale 
LOS ANGELES (Beverly H * MOLINE 


* 
HOUSTON « 
NEW YORK © NORTH KANSAS CITY © PHILADELPHIA 
PITTSBURGH * RICHMOND * ROCHESTER * ST. LOUIS 
ST. PAUL * SALT LAKE CITY © SEATTLE * TULSA * WICHITA 
CorP., t7o 


CANADA, RAILWAY & POWER ENGR 
COMPANY 


SEAMLESS AND ELECTRIC RESISTANCE 
WELDED STEEL TUBING—Fabricating and Forging bp ee Conmaneae Sens INTERNATIC Nal 
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I To Rely on SANDUSKY 
I 1s to Rely on Research F 


———— 





CHIEF 
SANDUSKY 


Ferrous and Non-Ferrous Centrifugally 


Cast Rolls, Sleeves, Tubes, Liners, Rings, 


Bushings, Bearings, Chutes, Retorts, Etc. 


There's a great deal more to a centrifugal casting than 
the finished product itself. It starts in the early stages 
of development and planning when Chief Sandusky 
technicians, through research and test experience, are 
able to specify valuable procedures that will save pro- 


duction expense and man-hours in your operation. 


Add to this research the right materials and consistent 
control and the result is a ferrous or non-ferrous cast- 
ing which will do its specific job while resisting heat. 
abrasion, and corrosion as required. An additional 
service is machining facilities for turning, boring. and 
drilling. 

Rely on Chief Sandusky as an organization of 
specialists with the answers to your problems with 


the finest of centrifugal castings. 


C. M. Lovsted & Co 
Ala. © 


Seattle, Wash . 
Cordes Bros., San 


Tynes Bros., Birmingham 


Calif 


Chic} SANDUSKY 
CENTRIFUGAL CASTINGS 


FERROUS AND NON-FERROUS 


SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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Francisco and Wilmington, 
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mplific th 


For more information 


Circle 57 


inside back cover 


a CO) 


Three-Way Sleeve Valve 
Designed ti 


imlial 


conti 


single-acti 


iv 


} ] no 
valve has a sliding 


ti position, mic 


exhaust ports ] ned 
deflects 


CaM 


on the sleeve 
protect operator from 
hips or dirt 
Available in § ¢ am 
the vaive 
rectly in the 


onvenient location in the 


ma vx 
afl = 
Vilnae 
iiriine 
1 


is female, out! 


machined fi 
ill bras 


let connection mal« 
Valve 
tainless steel; sleeve with 
oil-resistant O-ring seal Moderna 
Corp., 400 Preda St., San Leandro 


Calif 


bod, 1S 


For more information 


Circle 58 


inside back cover 


Centrifugal Switch 

Designed to detect a slow down « 
stoppage of any motor or piece ol 
machinery, this switch gives a signal 


or actuates an electrical circuit to start 


(Continued on page 244) 
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UPGRADE ENGINES AT LOW COST WITH 
FAIRBANKS-MORSE REWIND STARTERS 


Here’s why so many small-engine builders and users 
now make this 


One of the best bargains in tangible, salable quality im- 
provement you can add to the 1957 model of your small 
gasoline engine is a Fairbanks-Morse Rewind Starter. 
More thousands of Fairbanks-Morse starters are included 
by engine and equipment makers today than any other in 
this important field. The reasons are clear: 


%. Only Fairbanks-Morse makes an automatic rewind 
starter for every existing rope-start engine. Any serv- 
ice shop can add it to your unit — you can add it without 
costly redesigning. 


The biggest volume producer, Fairbanks-Morse, can 
give top quality at a better price. 


Exclusive simplicity of design, top-quality materials... 
Properly used, Rewind Starter outlasts the engine to 
which it is applied. 

Popular independently on the resale market, the Fair- 
banks-Morse Rewind Starter name teams with your own 
to increase salability. Let, Fairbanks-Morse national 
advertising work for you. 

Exclusive design makes the Rewind Starter equally 
convenient mounted in any position on your engine — 
no redesign needed. 

A large network of Rewind Starter sales and service 
outlets assure ample service. 


& FAIRBANKS-MORSE 


A name worth remembering when you want the BEST 





easy addition 





HOW IT WORKS 


Starts quickly — When rotor assembly is rotated, 
cam-actuated special alloy shoes are forced out- 
ward until they grip the inner wall of the cup. 
Shoes are engaged after only \% in. pull of the 
cord. Spring-loaded, the shoes disengage instantly 
when pull stops. 


Simple design — There’s nothing to go wrong or 
wear out. Shock-free operation extends service 
life, usually longer than life of the engine on 
which starter is used. 











MAGNETOS + REWIND STARTERS + WATER SYSTEMS + GENERATING SETS 
PUMPS * MOTORS + SCALES * DIESEL LOCOMOTIVES AND ENGINES 
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FREE TEST UNIT. Make us prove we have in production 
a high-quality Rewind Starter for easy application to your 
engine. Write us today on your letterhead, stating type, 
make, and model. No charge or obligation, of course. 








“FAIRFIELD for FINE GEARS” 


HEAT TREATING 


~~ 


wat FAIRFIELD 


Experience MEANS TO YOU 





Experience is the “plus value” that goes into every Fairfield gear 
at no extra cost. It is your assurance of dependable gear per- 
formance combined with the utmost in production economy. 
By specializing exclusively in “Fine Gears Made to Order” for 
more than thirty-five years, Fairfield has become one of America’s 
largest independent producers of these parts. This is why 
many makers of Construction Machinery . . . Agricultural 
Implements . Machine Tools Material Handling 
Equipment .. . Trucks, Tractors, and Buses now regularly 
depend on Fairfield to meet their requirements. 


Fairfield’s facilities are unexcelled. Here, in a new and ultra- 
modern plant you will find a complete metallurgical department, 
batteries of the most modern machines, testing laboratories, 
latest heat treating equipment—all operated by skilled crafts- 
men working under expert engineering supervision. For the 


Best in Gears, Specify Fairfield! 


FAIRFIELD 


MANUFACTURING CO. 











2305 Lafayette, 
S. Concord Rd. Indiana 
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or stop allied or feeding machinery. 
Conditions such as clogging, slipping 
belts, broken shear-pins or drive chains, 
or simple power interruptions are typ 
cal of possible actuating causes. 

his model will accept any voltage 
from 6 to 600 v, ac or de and operate 
at any speed up to 3400 rpm. Func 
tioning of this switch is accomplished 
by means of a metal-clad mercury tube 
mounted on an adjustable disc, and 
with an opposing off-center metal 
slug serving as a counterpart to re 
move any vibration due to the variabk 
position of the mercury pool. Spin 
ning on a sealed ball bearing, the col 
lector rings complete the controlling 
factor. Ralph C. Gardner & Co., 
Lima Road, Fort Wayne 8, Ind 

For more information 


Circle 59, inside back cover 


Panel-Mounted A-c Meters 


his meter is said to provide a stand 
rd accuracy rating of +5 percent 
Che manufacturer also claims that the 
radical change of design provides a 
meter that will withstand an overload 
of 300 percent. Sterling Mfg. Co., 
7199 Wentworth Ave., Cleveland, 
Ohio 

For more information 


Circle 60, inside back cover 


Hermetically Sealed 
Displacement Transducer 

\ new submersible type of variable 
permeance linear transducer will oper- 


ate completely submerged in liquid 
(Continued on page 247) 


Product Engineering July, 1956 






































Machine Tools And 
Power Transmission Equipment 


STYLE GU — A packaged sealing 
unit containing both rotating and 
stationary seal faces enclosed in 
metal housing. Stock sizes for shafts 
.250 through 4.000. 





For Every Applic 

















18388 South Kilbourn Avenue 





Heavy Machine Tools 


STYLE DPC — A high-speed, 
carbon-faced seal, for more compact 
i in heavy industrial 
machinery. Stock sizes for shafts (Z7— 

250 through 4.000. —__ 


Specialists in Lubricasi 
Shaft Seals fer Almont Devices And 


most Helf-A-Century 














ation 


GITs Bros. Mec. Go. 


* Chicage 23, Illinois 














Household Appliances 
STYLE SGU—A factory-assembled 
unit-type seal for the small-budget 
user. Stock sizes for shafts .250 
through 1.000. 





Guarantee TOP Performance and Maximum Life! 


THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
plete protection against damage from ham- 


edidadeedeeenre 


mer blows, wrench-dropping, mishandling, 
ind similar occurrences. Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over 
the case-hardened rods protects against 
scratch-damage and rust 

Miller at no extra cost. 


Benefits To You 
“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
ure impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost. 


Benefits To You 
Highest quality Black Ferric Oxide Finish 


provide Ss rust protection in air cylinder op- 
eration and on all cylinders during ship- 
ping and installation 


Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 


service 


er require 


<n > xt. ) oe — 
nes vs our future cylin above 3 | 
On ? ease spec? NOTE, On all Miller Hydraulic Piston 
ments, Peatures. Seals: Leather Cup Seals are standard, 
quality a Piston Ring Seals are optional at no extra 
signed ‘ cost, and “Teflon” Cup Seals are available 


iné sional i . Title ‘ al extra cost. 
Addition eer” Title— 


request. ee ll Member of the Notionc! Fluid Power Assecietion 


MILLER FLUID POWER Divisio 
SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN «¢ DAYTON ¢ TOLEDO ¢ CINCINNATI © COLUMBUS ° 
PITTSBURGH © PHILADELPHIA © BOSTON © HARTFORD © NEW YORK CITY _ 
BUFFALO ¢ ROCHESTER © MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT =2002-04 N. Hawthorne Ave. Melrose Park, Ill. 
FORT WAYNE © SOUTH BEND ¢ INDIANAPOLIS © MILWAUKEE ¢ LOUISVILLE 3 } 


KANSAS CITY ¢ SEATTLE © LOS ANGELES © SAN FRANCISCO © BALTIMORE ® 
DENVER © ST. LOUIS © MOLINE © CHICAGO * HOUSTON © ATLANTA AIR & HYDRAULIC CYLINDERS * BOOSTERS * ACCUMULA 


TORONTO, CANADA ond OTHER AREAS 
COUNTERBALANCE CYLINDERS 
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Parts 
















“~*~ 
. 
under pressu It is designed t enst 
lmear motion, position, d pla ment 
vibration Lh pickuy hn in 
n all-welded as ni iC th 
ting lead 
the iunmersi through t 
vhich attaches t AN fitt 
to the housin 
All mater ( t t quid 
tainle t i if I l 
2 to 164 in bl Vari 
models vill w I i t »¢ 
itures from 160 kt 1300 F. ¢ 
cent Engineering & Research Ce 






11632 McBean St., El] Monte, Calif 


For more information 






Circle 61, inside back cover 







Miniature Cooling Fan 









(he motor is of the inside-out con 
struction, whereby the electrical rotor 
ind the air moving impeller are in 
tegrally cast in one piece This far 
moves 58 cfm at free delive ind 5 
cfm at 2 in. static pressure It 
2x14 in. long and weighs 4 oz. ‘The 
unit runs at 20,000 rpm and is wound 








(( ontinued on page 250) 
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PAT, PENDING 
_. . Eliminates 
valve and pump 
damage caused 
by overtightening 
of leaky joints. 
























_— Thread 
+++ “TEFLON” SEALisim- | moa O_ 
mune to ALL hydraulic -- ah Ax 
. . itting (no esas 
fluids and to steam, air, messy pipe SEAL 5 
water, solvents and prac- “dope” 
tically all gases and nae 
chemicals! E> Thread pipe 
E , or fitting 
= 4 threads 
.. . Withstands tempera- 2 peters 
tures from —100° F. to desired 
plus 500 F.! direction 
Tighten gy 
TRUK) 5m ay 
. .» Fully field tested and to complete vh 
. leakproof _— 
proven by leading manu pore -—- 
facturers! (only light 
torque 
required) 








TRU) SEAL stops present pipe thread leaks instantly, prevents 
future leaks, saves cost and labor of special or welded fittings. 
For 3000 psi operation (15,000 psi minimum proof pressure). 
Comes in ‘s” to 212” pipe thread sizes, 


TRUQ)SEAL DIVISION 


2002-04 N. Hawthorne Ave Melrose Park, Ill 
Miller Fluid Power” is also a div 














For Ball Bearings 
THE TREND IS TO SKF” 


Sleek, slim, powerful, quiet ... Mercury Outboards 
are the ruler of speed and spray — “Master of the 


Waterways.” Kiekhaefer Corporation, who makes 
them, was first to feature extensive use of anti- 
friction bearings in outboards. And Kiekhaefer is 
another concern that purchases single row, deep 
groove ball bearings from Sts. 


It’s a trend... brought about because those whose 


has them all business is to buy bearings recognize the improve- 
Ball Bearings ©) Cylindrical Roller Bearings (> ments @(S has achieved in ball bearings — 


‘ ; : improvements in quiet running, improvements in 
Spherical Roller Bearings (> “Tyson Tapered Roller Bearings <= sealing, improvements in bearing life. Maybe you 


too should switch to @fSf Ball Bearings. 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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from Sylvania’s 4-way parts service 


Now, Sylvania’s 4-way parts service is one of the many services offered by 
ready to offer you solder rings in any size Sylvania’s Parts Division 

and any quantity to meet all your produc- 
tion needs. 


Four-slides, and special Sylvania-de- 
signed equipment can meet all your needs 

New techniques, developed by Sylvania, in wire and ribbon forms and precision 
introduce new economies and throw an small parts. Complete design service is 
entirely new light on preformed solder also provided and can introduce new 
price and delivery. Solder rings is just economies into parts procurement. 


PARTS : Be 
DIVISION PD r t, 


Metal Stampings is an important part 

of Sylvania’s 4-way service to designers. For 

metal special moldeci electronic the complete story, write for the “Portfolio 

stamping wire plastic parts of 4-Way Service to Designers."’ Address 
Dept. G33S. 


R) SyYLVANIA ELectric Propucts Inc 
1740 Broadway, New York 19, N.Y 

AS In Canada: Sylvania Electric (Canada) Lid 
University Tower Bidg., Montreal 


LIGHTING * RADIO e TELEVISION ¢ ELECTRONICS * ATOMIC ENERGY 
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New Parts and Materials 


ACTUAL SIZE 


for 400 cps only, either 2 thre 
phase Both 


115 


single 


of only 


phase or 
input 


I 


! 


types have an 
The fan 1s htted with solder tvpc h 
kk dwt 


rather th in 
inserted 


terminals 
unit to be 1 


metic 
the 


hich allows 
in airtight piping 
* Schoonmalk 
Y 
For more information 


Circle 62, inside back cover 


@: 
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Unicellular Rubber Floats 
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ene 


ww A Rice 
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Packed with PREMIUM 
Power and Performance! 


, 

to need no 
1] 
stable 


maintain 


Here is a new, more powerful timing motor with the extra 
torque and gear train stamina you need for today’s ap- 
It can be dnl 

chined ind ( 


pliance timers and dozens of other timing jobs. And this 
vith or without metal 1 


] 


( 


bonus in power is combined with the usual HAYDON 
hysterisis motor advantages; smail size, quiet operation, 
dependability, total enclosure and all-position synchronous 
operation. ie] ; 
_ ldS a Specine ravit\ 
Speeds — 1, 2, 4,6, 8 and 10 rpm; torque -10 ounce-inches ' vt i, 
at i rpm; 115 and 230 volt, 60 cycle. re me eee See t 
gasoline, aviation fuels and vanou 
HAYDON MOTORS - £ product of sound engineering other liquids, over a wide temperature 
and precision manufacturing . . . highest quaiity always. range. Parker Appliance C 1727 
8 4 . . g ri pphance Co 
Write today for engineering data sheets on this new 2300 Euclid Ave. Cleveland 12. Ohi 
Series Motor . . . and for catalogs describing the complete ‘iui a hy , ; 
line of HAY DON Timing Motors and Devices. Or contact por ot aia pee 
the HAYDON Field Engineer nearest you. a areca 
* Trademark Reg. U.S. Patent Office Miniature 
HAYDON Oil-Hydraulic Pump 
A SUBSIDIARY OF GENERAL TIME CORPORATION A series of miniaturized lh 
draulic pumps was designed, with un 
usually high power/weight ratios and 
limited life, for use in missile hydrauli 
(Continued on page 253) 





] S6 


} . 
' HAYDON Manufacturing Company, Inc. 
TORRINGTON, CONN. 
July 


HEADQUARTERS FOR 
3131 ELM STREET, 


TIMING) 
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This compressor valve works with no impact 
for longer life, best efficiency 


' 


Stainless stee? strips, in red, open 
the Feather Valve ports by roiling 
contact against the lower plate. 
There is no impact 


The Feather Valve is the lightest, simplest, quietest compressor valve 
ever developed. Flexible strips of stainless steel open and close the valve ports 
with a gentle rolling contact. There is no destructive impact even when the 
valve is Operating as fast as forty times a second 

This lack of impact assures long life and negligible maintenance. The valve 
itself is all but indestructible. Absence of buffer plates and cushioning device 
give it extreme simplicity 

The Feather Valve is quiet and reliable because of its lightness and tight 
contact seating. Valve action is very sharp. There is virtually no slip or back 
flow. As a result, you get minimum valve loss and use minimum power! 

To get the utmost in performance, be sure you specify Worthington when you 
buy your next compressor. Worthington Corporation, Harrison, N. J 


WORTHINGTON 


A 


—_ ¥< 


ZZ Dirk Se. >= 








WHAT’S YOUR C.Q.?°* 


“COMPRESSOR QUOTIENT 


In-line or V-type —which is more efficient? In cer- 
tain fields, this is a hotly debated subject. In compres- 
sors, however, most authorities agree that the V-type 
design provides better balance, smoother running, and 
better cooling. Besides building only the more efficient 
V-type design, Worthington casts each cylinder sepa 
rately from the crankcase. Air thus flows completely 
around the isolated cylinders. increasing efficiency and 


saving power dollars 


Why is this connecting rod ‘‘aerodynamically”’ 
sound? This articulated connecting rod design 


assures 
smooth effortless operation, less bearing wear and longe 
life. It’s used in all Worthington radial compressors 
because it lowers crankpin bearing pressure. One large 
bearing carries peak connecting rod loads which occur 
at successive intervals. It's aerodynamically sound 


the design is also used in all modern radial 


be 
cause 


raft engines 


What important maintenance feature is he demon- 
strating? When a compressor is operating, valves open 
and close as many as thirty-three times a second. Valve 
maintenance is therefore of major concern to all users 
Unlike many other makes which require replacement 
of the complete cylinder or head, all Worthington com 
pressors are equipped with individually replaceable 
valves and valve guard seats. This is just one of the 
many Worthington features which ve you time and 
mone 


To increase your C. Q., write today for the complete story on Worthington’s line of standard 
compressors. Ask fo1 bulletins H-630-Bl and H-605-B3C. Address Section PC64. Worthington 
Corporation, Harrison, N. J. In Canada: Worthington (Canada) 1955, Ltd., Toronto, Ont. 


WORTHINGTON 


x * 


Tex eS 


ON: 


SPECIFY THESE WORTHINGION STANDARD PRODUCTS ON YOUR EQUIPMENT 


\ir Compressors « Pumps « Multi-V-Drives + Al!speed Drives 





New Parts and Materials continued 


systems and motorpump sembly in 
stallations for supplying emergency 
power on aircraft. Under conditions 
of optimum system operating pressure 
ind maximum design speed 
models are capable of developing 
than 6 hp pel lb of total weight 

Pump life and performance 
sistent for inlet oil tempera 
tions up to 200 | Pumps having 
strokes up to 15 deg are availabk 
Model 3906 is 24x in. dia, and 
weighs less than | Ib. Vickers Inc 
Box 302, Detroit 32, Mich 

For more information 


Circle 64, inside back cover 


Clamp Coupling for Hose 


Positive positioning is obtained as 
the outside rib of the clamp is locked 
between the collar and hex of the in 
sert, before tightening. The device 1s 
for low, medium and high pressure 
hose up to 5000 psi working pressure 
Clamps available for hose sizes ranging 
from $ to 2 in. ID, according to pres 
sure requirements. Three standard in- 


(Continued on page 256) 
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Industry. 


there’s an amazing 


CONCENTRATION OF HEAT 


in this tiny cartridge unit! 


rr 


the new WATLOW 


FIREROD 


cartridge heaters 


A new design advantage for you. As 

ACTUAL SIZE much heat in 1/5th the space. Stan- 
(%" long, %" dia.) dard Units from 1% ‘ to 12" long, 
Rating: 115 V. —125 W. ¥g" and V2" dia. 


Example of Application 


Used to heat metal die to 900°F. 
forming titanium in the Aircraft WRITE for 


iilustrated Bulletin. 


SINCE 1922 DE 
FACTURERS OF ELE 


TELECTRIC MFG. CO. 
1392 FERGUSON AVE. 


precision components 
pay off wy 
porfewnance 


THE A. W. HAYDON CO. SPECIAL TIME DELAY RELAY 
never gives in to severe vibration, shock or sustained acceleration. 
Positive detent arrangement maintains time setting under all 
conditions. Large adjusting knob facilitates changing of time 
setting. Stepless clutch drive minimizes clutch error. 
SPECIFICATIONS 
1.¥ Voltage Range: 24-29 Volts DC at 68°F. 
2. Accuracy over Calibrated Range of adjustment: *« 


{a} +0.1 second or +1°%, of setting, ander condition 1: 


(b) +0.15 second or ~ 2% of setting, over wide 
temperature range. 


3. Meet Military Specs. for temperature, altitude, sand and dust, 
fungus, salt spray, radio filtering. 

4. Vibration: 5-55CPS with total excursion 0.060". 

Current ratings at 29 Volts and room temperature: 


1. Motor— 2. Clutch— 3. Contacts— 
25 Milliamps 200 Milliamps 1.0 Amp inductive 


Time delay period can be adjusted in 2/10 second increments ag Wing 


_ Over range of 0.2—30 seconds, Request) 


PREFERRED WHERE PERFORMANCE IS PARAMOUNT 
72) NORTH ELM svacey 
WATERBURY 20, 





KIN 
hay Ng Lx 
. <= A= 

' XE 





Oat al loyP Op, eur mind 7 


Burdened down with a problem in 


design diminution, weight reduction, power 
capsutation? Lighten the Load on your mind— 
send for the amazing Story on fiow 


MPB suck as these OBGe>- 


make a a treexe. 


_—— 
K MINIATURE PRECISION BEARINGS, INC. 


4 Precision Park, Keene, New Hampshire 
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DYN, Cc rimp tool 


for reliability plus versatility 


An electrically controlled pneumatic-hydraulic tool combining the 
convenience of a hand tool and the power of a bench press 
. Mounted on a portable cart which serves as a support 
... Power unit and tool may be detached for use in hard- 
to-reach locations . . . Operated either by foot pedal 
or thumb contact button ... Adapted for use on A-MP 


Solistrand, Ampli-Bond and Aluminum terminals, 


ask about 


dup vate MO spronch 


To BETTER WIRING 


= Aircraft-Marine Products, Inc. 


General Offices: Harrisburg, Pa 
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The new Gerotor MB-PMB1.5 Pump-Motor opens wider 
horizons to the hydraulic designer. Usable as either a 
pump or a motor, this compact power-package delivers 
a combination of features previously not found in stand- 
ard designs. 

e 2000 P.S.I.—5000 R.P.M. 

©115% Starting Torque 

©10—1 Speed Range, at 

@ Constant Torque 

e Reversability 

@Up to 3.4 H.P. 

® High Efficiency, at 

@Low Operating Cost. 


Consult your nearest Gerotor distributor. Free literature 
available . . . write: 


Paagueat Taough Tid Power by 


MAY CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 


Hydraulic ‘ Variable - pEees PneuBin— 
Pumps Speed Sagas Pneumatic 
and : } Hydraulic me IN KZ e Bin 

Motors ; Transmissions ~ Evacuators 


New Parts and Materials continued 


serts: male pipe, male flare and swivel 
female. Malleable iron clamp is fur 
nished with heat treated bolts. East 
man Mfg. Co., Manitowoc, Wis 

For more information 


Circle 65, inside back cover 


Flexible Gear Coupling 


\ type of gear coupling accomm« 
dating mill motors with tapered shafts 
has a sleeve and one hub of standard 
design. ‘The other hub is taper-bored 
to specification and a space provided 
for a nut on the end of the motor 
shaft. Horsepower capacity is said to 
be greater than that of conventional 
flange-and-bolt types 

Mill motor flexible gear couplings 
ire available in stock sizes § to 6 in 
with capacities ranging from 4 to 
600 hp per 100 rpm. Sier-Bath Gear 
ind Pump Co., Inc., 9249 Hudson 
Blvd., N. Bergen, N. J 

For more information 
Circle 66, inside back cover 


Centrifugal Blower 

Ihe blower has maximum dimen 
sions of 3% x 42 in. It can be fur 
nished with motors built to applicable 
government specih¢ itions operating 
from 115 v, single or three-phase, 60 
or 400 cps 24 v, de. Typical air deliv 


(Continued on page 257) 
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New Parts and Materials continued 


ery 1s 60 cfm, when driven by a fou 
pole motor at 11,000 rpm. American 
Electronics, Inc., 655 W. Washington 
Blvd., Los Angeles 15, Calif 
For more information 
Circle 67, inside back cover 


Hysteresis Clutch 

\ hysteresis clutch for maximum 
torque with a minimum amount of 
control power is used in applications 
requiring proportional torque control] 
lorque generated in the hysteresis 
clutch is 140 in.-oz, with input powe1 
of 65 milliamp at 78 v, de. The coil 
resistance at 25 deg is 1200 ohm Our customer* needed a variable speed device to power 
Overall dimensions are approximately a conveyor ‘‘assembly and test stand” which would ac- 
33x44 in. length. American Electron commodate metal conveyors up to 18 feet in width and 
ics, Inc.. 655 W. Washington Blvd., up to 100 feet long. The Gerotor Variable Speed Hydraulic 
Los Angeles 15, Calif Transmission was the drive selected because it has a: 


For more information 
: . wide enough speed range 


1 
2. smooth enough power flow 
3. built-in overload protection 
4. compact size, and 

5. low maintenance factor 


Circle 68, inside back cover 


The installation engineered by Gerotor allows the operator 
to run the conveyor at speeds from a smooth creep con- 
dition of 6 inches per minute to 120 feet per minute. The 
added versatility of being able to adjust the torque output 
at any speed was theirs at NO EXTRA COST, and the 
conveyor can be stopped or reversed by means of the 
Gerotor Transmission. 


If you have a hydraulic transmission problem . . . bring 
it to Gerotor. Free literature available . . . write: 


*nome on request. 
Motor Speed Control 


Through multiple-feedback design, 
this magnetic amplifier control unit 
measures operating speed of a motor 
by sensing its armature current and 
voltage drop. It applies an instanta 


neous correction voltage whenever load 


1511 MARYLAND AVENUE 


-_ 


conditions or other causes threaten a 
speed change. Motor speed can be Hydraulic Variable <S PneuBin— 
5 4 J— Pumps 4 Speed | Try ; Pneumatic 
preset by means of a conventional 2 w oer : Hydraulic > 
rheostat, remotely located if desired Pe Motors Transmissions * Evacuators 


(Continued on page 258) 
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Production News from jfroilacoer! Thermostat 


FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows or bellows 
assemblies you need ... at the lowest possible cost. A tem- 
perature and humidity controlled room for charging bellows 
assemblies is only one of the many ways in which this ultra- 
modern plant promises you bellows assemblies of consistently 
high quality. : 


Ye" DIAMETER BELLOWS 


Progress at Bridgeport is typified 
by this tiny bellows for miniatur- 
ization. Available in seamless 
design with a wide range of char- 
acteristics in brass, phosphor 
bronze, beryllium copper and 
monel. Larger sizes avoilable. 


CONTROLS COMPANY 


BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 


Please send me the following information: (Dept. NP-125 
~} Full details on small-diameter bellows. 


"| Bellows Engineering Bulletin. 


NAME 





COMPANY 
ADDRESS 








ZONE _STATE 








New Parts and Materials continued 


The unit can be attached to an 
universal motor from 1/50 to 1/1 
hp rated for 115 v operation without 
inv wiring changes. CGS ' aborator« 

" 391 Ludlow St.. Stamford, Com 

For more information 


Circle 69, inside back cover 


Three-Pole 
Sampling Switches 
I he SC 
to three pol 
n-shorting 
mplete with ¢ Z 
hielded rf filter 
1. Also available 
Plugs rec 
hi uisSIn?g 


\pproximate du 


For more information 


Circle 70, inside back cover 


Glass Fiber Reinforced 
Outlet Box 


Ihe fully insulated be 


liminate need fi 
ircuits. The unit 
ind knock 


(Continued on 
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Photographic lines on a Kodagraph Autopositive Paper 


| 1 W can vou make chan res lla ly iwilng but stil] 
kee p the original design intact without costly 


retracing? In thousands of drafting rooms they follow 


e 2 
To simplify this short cut: Re produce the drawing on Kodagraph 


s Autopositive Paper Translucent 

design changes This gives you a positive photographic interme 
diate directly. without a negative ste p o1 darkroom 
processing. Remove the unwanted detail from this 
print with a moistened pencil eraser. Add the new 
design with pencil or ink—and presto! You have a 
new print making master on high quality vellum 
tvpe paper, which will turn out sharp, legible blue- 
prints or direct process prints at fast machine speeds. 
This is just another example of the way you'll save 
with low-cost Kodagraph Materials, which you, or 

youl local blue printer, can process quit kly 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


EASTMAN KODAK COMPANY 
Graphic Reproduct Division, Ro 


i 


i 


New booklet is Gentlemen: Please send me a fre 

jam packed wit! \ 

valuable tips o1 

saving drafting ¢ 

time, protecting 
Street 

drawings, getting 

better prints ( 








NEW! 


THE SUTCO 


MINT-LAP* 


A completely new concept of 
permanent, split-capacitor motor 
design...sets new standards 
for minimum motor cost... 
plus higher efficiency 
Type 6C — up to 44 H. P. 
1050 R. P.M. 


ww * 
3s Patent Pending 


WRITE TO: 





4-Pole Type 4D — up to 1/8 H.P. 1,550 R.P.M 


SUTCO, ORIGINAL EQUIPMENT DIVISION 





MOTORS 


A FAMILY OF SHADED-POLE MOTORS— 
BUILT TO YOUR EXACT SPECIFICATIONS 


Sutco provides you with a completely new design in shaded-pole motors for quieter 
operation and lower cost. Adaptable for automation, Sutco Standard Shaded-Pole 


Motors are available in the following ratings: 


© 2-POLE—UP TO 1/60 H. P. © 4-POLE—UP TO 1/8 H. P. © 6-POLE—UP TO 14 H. P. + 


+ 6-Pole — Type 6D — 1050 R. P. M. using same frame as Mini-Lap Motor 


All Sutco Mini-Lap and larger Shaded-Pole Motors provide positive lubrication to 
rigid-type babbit bearings. Highest quality insulation impregnated for moisture 
resistance to assure reliable performance under unfavorable conditions. 

Whatever your requirements in shaded-pole or permanent, split-capacitor, fractional 
horsepower motors — Sutco can meet them. Refer your motor requirements to 

our staff of competent sales and product engineers for the most economical 


recommendations for your applications. 


4-Pole Type 4€ — up to 1/25 H.P. 1,550 R.P.M 2-Pole Type 2A — up to 1/60 H. P. 2,500 to 3,200 R.P.M 


Urea THE O. A. SUTTON CORPORATION, INC., WICHITA, KANSAS 


ORIGINAL EQUIPMENT 


@ 
\—4 





New Parts and Materials continued 


For Equipment Manufacturers... —weswee - 
sealed and permitting the 


SIMPLE, COMPACT, PRECISE ad 
AUTOMATIC CONTROL ra 


of stand 
Octagon box is fur 
with or 


connectors 
vithout internal 
clamps. Porcelain Products, Inc., Find 
lav, Ohio 

For more information 


Circle 71 


inside back cover 


Silent Bin Vibrator 
Wi 
ligned for use 


packers, and 


juipment. B ult 


weight 


ATCOTROL 
DIAL TIMERS 


..- anew high in performance ...a new low in cost 


Whether your needs are for one 
banks of 
timers to control an intricate proc- 
Atcotrol 


timer per unit or for 


ess, investigate Timers 


now. 


Atcotrol handles up to four load 
circuits in more than 147 
either 


circuit 
arrangements reset or 
non-reset, 


Unique non-slip clutch, with in- 


Acceleration-Sensitive 
Switch 


finite engagement, provides high 
No lubrication is 
Complete 


They hold costs down so many 
: — repeat accuracy. 
ways the initial cost is only : 
eac 
about $45.00... requires but a 


fast, only one hole with filed notch — <¢4 


; ‘ evel required, service — 
. the installation is screwdriver and a Sultal 


screw wrench. 


You 


auction to 


and if you require many dif- Atcotro] in 


realize its 


have to see 


fully 


’ 
advantages! 


ferent ranges, a small inventory 


many 
“ ill suflic e. 


FREE TRIAL OFFER TO EQUIPMENT MANUFACTURERS 

You can fully evaluate Atcotrol performance on the equipment you manu- 
facture, under your operating your laboratory, 
obligation. An Atcotrol will be sent to you for test purposes, without 

charge, for as long as you need it. pera it the 


conditions, in without 


rate ( 
its initial position when the 
AUTOMATIC TEMPERATURE CONTROL CO. leration falls below this level, 
Subsidiary of Safety Industries, Inc. ] 


manually reset unit that latches 
5244 Pulaski Avenue, Phila. 44, Pa. 


perated position until the reset 
Please send me an Atcotrol on consignment, for t Both stv] 


n is pushed 
tes! purposes. 


e in explosionproot 


NAME 


COMPANY 
STREET __ 


CITY np inductive or 2 amp, resistive load 


. dl 
POWERLITE DEVICES, LTD., 


TORONTO, MONTREAL 


STATE__ 


AND VANCOUVER (Continued on page 266) 
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Breaker str ps n Ided of 


Hotpoint Co., ( 


Why breaker strips for Hotpoint 
ire BAKELITE impact styrene 


Hotpoint’ retriger 


The new 
portant features 
TMD-5151, the 


f BAKELITE Bran 
material f1 





strips are molded 
One feature is tougl 
under the l 


ness—the 
day-in, day-out succe 
even at —40 deg. FE The gt te 
perfectly- reproduced mold detail 
matched color, the 
withstands household cle ining 
Do your pre ducts nee d this 


outstanding 


formance and uppearance qualitic Tah 


BAKELITE Impact Styrene TMD-5] ol. It's 


of several Bakelite (¢ 
electrical and refri 
the 
offers qualified technical a 


PS-145 for informat 


ympany 
geration appl 
right one 


to your needs 





PLASTICS 


improving product characteristics 
by converting to precision 


centr-O-cast aluminum castings 


Whether designing a new product or looking for ways to 
improve an established one, you should consider the many 
advantages to be obtained with high quality aluminum 
castings from Centr-O-Cast. At Centr-O-Cast, you can 
draw on the vast knowledge of our engineers for help 
with your design, and on the experience of our 

molding section to produce the finest parts 

from that design. 


Part of the high-pressure hydraulic system in an 
aircraft, this casting must be of minimum weight 
yet possess the strength to withstand 3750 Ibs. 
bursting pressure. No porosity or inclusions are 
therefore allowable, and uniform quality is es- 
sential. In its heat-treated condition as supplied 
by Centr-O-Cast, this aluminum alloy casting 
machines as smoothly and accurately as the 
finest of free-cutting steels. Thus accurate toler- 
ances in chambers and thread diameters are 


easily maintained. 


Originally produced in cast iron, this 
burner housing is now cast of aluminum 
in @ cored permanent mold by Centr-O- 
Cast. The decrease in weight has lessened 
shipping costs, and made the finished unit 
easier to suspend in use. The cast-in holes 
and the accuracy of the permanent mold 
eliminate the need for machining on the 
flat surfaces and reduce the amount 
needed on the cored holes and formed 
flange. The smoother internal surfaces 
result in better gas flow and the natural 
aluminum gives desired reflection. 


This overhead door pulley is cast from aluminum in 
permanent molds. In addition to the high strength and 
light weight inherent in aluminum, the accuracy of the 
casting results in a center hole so precise that mo- 
chining is not needed. And the spiral grooves are so 
uniform in diameter and correctly spaced that the 
pulley winds evenly, without danger of raising one 
side of the door before the other. The aluminum part 
requires no paint, and resists weathering. 


$2 
Because we work with many molding techniques — 
permanent mold, semi-permanent, centrifugal or centri- 


B fuge—our engineers are not limited in their 
Fa % : rr recommendations and can better assist you in choosing 
, | , i: -_ the right casting method for your product. We work 
. se * L in all the aluminum alloys, have heat-treating 


facilities, and are equipped to produce castings ranging 
CENTR-O-CAST AND ENGINEERING COMPANY a open 


Write for our illustrated brochure or a personal 
45 St. Jean Avenue, Detroit, Michigan call by our casting consultant. 
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Belt vibration is a design headache .. . 


eliminate it by specifying Veelos! 


¥ This test proves Veelos V-belts © Specify Veelos for a 
; . ° Pm . . 
+ eut vibration up to 90% smoother-running drive 


Why chance running into vibration troubles when Veelos Ordinary V-belts have varying spots of density, due to their 
V-belts stop belt vibration before it starts. Particularly in construction, which throw them out of balance. Veelos Belt 
designing for air conditioning, ventilating, refrigeration and are absolutely uniform; every stud and link identical: every 
precision equipment where belt vibration and noise are foot of the reel is perfectly balanced. The beveled links, the 
costly factors you owe it to yourself to see the Veelos Vi- machine-cut sides add up to better vibrationless performance 
bration Test (above), before you specify This test proves And by specifying Veelos, you're doing vourself a big favor 
Veelos cuts vibration up to 90° over any belt you're using ... because your customers will be more pleased with the 
The vibration story can become a big factor in selling your added efficiency of your machines. Your Veelos salesman can 
machines. With Veelos Belts you assure your customers of give you proof that Veelos outperforms any other V-belt, by 
less bearing wear, less spoilage and less downtime test. right before your eyes 


-—_——— = 


Veelos allows you complete 1S; itil 
P or free vibration demonstration 
VEELO and Veelos Data Book write to 


design freedom, too! 
mnt aavancso MANHEIM 


With Veelos you fit the belt to the drive, not the drive to LINK V-BELT 

the belt—because Veelos is adjustable to any length. You Manufacturing & Belting Company 
can use outboard bearings to advantage because Veelos is in- 207 Stiegel St., Manheim, Pa 
stalled easily without dismantling any part of the machine. 


With Veelos you need not design for belt adjustment—no 


Veelos is known as 
Veelink outside U.S.A 
idler, no slide rail or any other belt-tightening device is 
needed. Simply add or delete links; that’s all; no tilting or 
- ee . 
moving motors. A 15 minute demonstration shows you the Industrial Belt 


re ges Veelos offers M ° . Ys es 
many advantag eel flers. Specialists Since 1911 
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can be furnishe it operat 


vel from 2.5 to 15 G absolut 


with precision of +0.2 G. Frequen 
range is 0 to 10 cps. W. L. Maxson 


What Civ 1,N.Y. bins 
center distance 
would you 


Ti By 


For more information 


Circle 73, inside back cover 








Printed Card Rec eptac le 


Maximum power transmission efficiency is obtained 
when the center distance, in each case, is correct. 
ulating 
Center distances must be more than one half the diame- 
ter of both sprockets (otherwise the teeth would touch). 
Best results are obtained when a center distance of 30 to 
50 times the pitch of the chain is used. Eighty times the 
pitch is considered maximum. For pulsating drives, the 
center distance should be shortened to 20 to 30 times 
the pitch. Chain sag should be equivalent to approximately 


2% of the center distance. 


iforced alkyd m 
ind electrical sp 

eptacles can be su] 

vithout snap-in polarizing pin 

ble with 6, 10, 15, 18 and 22 co 

tacts per row, for Ys and #s in. printed 
} 


plied 


these re eptac les have an insula 
tion resistance of over 100,00 
megohm and voltage capacit 

ACME ENGINEERS OFFER FREE ADVISORY SERVICE. 

Whatever the problem, Acme Chain Engineers are 

always willing to lend a hand. Call direct to Acme 

for sound advice or field assistance 


ic (rms), at sea level, and 6( 


FREE TEXT. Designers and engineers may write for 

a free copy of this 76 page chain text. It’s loaded For more information 
with chain data, specifications, illustrations and Circle 74 
facts you should know about chain applications. 

Write ACME CHAIN CORP., Dept. IE Holyoke, 

Mass 


inside back cover 


Door Interlock Switch 
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C437A GAS PRESSURE switcn 


3 Camas 


2468 WNME 
ounces 
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New Industrial 
Gas Pressure Switch 


offers 4 exclusive safety features 


Use this new Honeywell C437A Industrial Pres- 
sure Switch as a safety cutoff on multiple burner 
gas installations . as a pressure controller for 
hazardous gases .. . or as a differential controller 
for air or non-hazardous gases. It’s simply de 
signed, yet provides complete protection. 


The C437A Industrial Gas Pressure Switch has 
these exclusive safety features: 


Sealed Pressure Chamber—Should the dia 
phragm rupture from over pressure or any other 
cause, gas can’t escape into the switch compart- 
ment or to the atmosphere. The pressure chamber 
is fitted with a pipe tap to permit venting to 
the stack. 


2. Protected Settings— All adjustments are inside 
the case for protection against careless or acci- 
dental manipulation. 
the case must be removed before changes in ad- 
justment can be made. 


@ REFERENCE DATA: 
Send for Specification 
$1011-1 Honeywell Gas 
Pressure SwitchO437A 


A metal plate on the side of 


Ever-Visible Switch Position and Control 

Settings —The entire cover of the pressure switch 
is a window. Position of the mercury switch and 
adjustment of the control settings can be deter- 
mined at a glance. 
4. Lockout Mechanism—An optional safety fea- 
ture, when manual resetting is desired. The lock 
out mechanism prevents the switch from remaking 
contact after pressure has once dropped below the 
setpoint even though pressure returns to 
normal. The lockout button the 
adjustment that can be manipulated without re 
moval of the protecting metal plate. 


release only 


1S 


For complete information, call the nearest Honey 
well office. A Honeywell sales engineer is as near 
as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR C 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 
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RESEARCH * DESIGN *¢ METALLURGY * PRECISION MANUFACTURING 


Our 56 years of specialized experience is part of every one 
of the millions of sleeve bearings we produce each year. It 
means that each of these bearings will meet the most 
exacting requirements of practically every type of auto- 


motive, industrial and agricultural equipment. We maintain 


complete facilities for research and engineering, and quality 


control in all of our plants. 


SINCE 1899 
FEDERAL-MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER,” DETROIT 13, MICHIGAN 
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During rotation at a given angle, pin or slipper- Rzeppa Joints always transmit torque smoothly, 
type joints speed up, slow down twice during one even at unbalanced angles. Note constant veloc- 
revolution, as shown by the solid line in the graph. ity of 100% for Rzeppa Joint (dotted line). 





Are You Getting The Design Advantages Of Constant Velocity? 


The simple illustration above shows how Rzeppa 

Constant Velocity Joints transmit torques smoothly CONSTANT 
—and profitably—on many of today’s most ad- 

vanced designs. VELOCITY 
Machinery and equipment of all types can take UNIVERSAL 
advantage of Rzeppa’s unique design. It makes | "SHEPPA™ | JOINTS 
possible these money-saving features: 


e INCREASED SPEEDS Iz 
e REDUCED, DOWN-TIME /a~ 


e GREATER ANGLES 
Why not investigate? Write today for 
descriptive literature. 


e LOWER MAINTENANCE ae THE GEAR GRINDING MACHINE COMPANY 


— 3939 Christopher, Detroit 11, Michigan 


Manufacturers of: Fully Autometic Gear Grinding Machines @ Detroit 
Screwmeatic 750 single spindle screw machine. 
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Bonding rubber to nylon 
is one of PHOENIX’ specialties 


We are unusually successful at bonding natural and 
synthetic rubber to nylon. For example, with the flex- 
ible coupling shown below, the rubber will actually 
rupture before bond failure. 

When you work with PHOENIX you have twenty 
years’ experience in developmental work at your dis- 
posal. Quality control is of the utmost importance at 
PHOENIX. Modern laboratory facilities and exacting 


PUTTING THIS FLEXIBLE 
RUBBER-NYLON COUPLING 
THROUGH THE PACES. 
TESTING ITS “BEND,” 
TENSILE STRENGTH AND TORQUE. 


production control methods assure the closest of toler- 
ances. 

It is PHOENIX’ practice to work in strictest con- 
fidence with our customers. Whatever rubber molding 
problems you may have, cal] on us. We are here to 
serve you. 

Please address all inquiries to Rubber Products 
Division. 


PHOENIX should be your source for custom rubber molding 


an — 4 


PHOENIX MANUFACTURING COMPANY 


RUBBER PRODUCTS DIVISION 


JOLIET, ILLINOIS 


Product | ngu 
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Ae Ala yg Rapin 9 Townsend Design Service Reduced Cost of 
ee eee This Part from $10 to $5 per Thousand 


R 
Aceulator ) 


For more information The two parts shown above dem-_ in your efforts to improve your 
rcle 75, inside back cover onstrate how Townsend engineers products and reduce assembly 
saved an appliance manufacturer costs. These men can serve 
$5.00 per thousand by redesign- in several way they will act a 
ing a spec ial fastener so that it fastening consultants to your de 
could be produced by cold-form sign and production engineer 
ing. By redesigning this part a_ they will design special parts or 
costly machining operation was recommend the best standard 
eliminated. fasteners. They often study an 
The shouldered screw at left entire assembly procedure und 
above, an integral part of amajor suggest improved technique 
appliance, was originally pro The Technical Sales Depart 
duced by another method at a ment has back of it a company 
cost of about $10.00 per thou- with nearly a century and a half 
sand. Townsend engineers applied of wire drawing and cold-forming 
their extensive knowledge of cold experience. Townsend regularly 
forming techniques to the prob produces more than 10,000 stand 
lem and by slightly changing the ard and special parts and fasten- 
design found that the part could ers—has the capacity to manu 
be produced for about $5.00 per facture more than 60-million 
Rotary Sector Potentiometer thousand —a clear savings of 50 pieces a day 
5 on a part used in great volume To learn how you may us 
I] ’ The new part shown at right pro- Townsend services to effect sub- 
this potenti vides just as efficient a fastener stantial savings in material cost: 
tand up to 40 Il le load on th as the old speed production and improve 
haft while op Iso gash This is a typical example of your products, write today for 


nd ©-ring led WMNersi how the Townsend Technical illustrated bulletins or use th 


to 15 p Sales Department can help you’ coupon below 


The Fastening Authority 


Che unit 


ipation p 


cti tray : vi trave 
ans pole: Reston, 1/17 ownsen 
MINCO Engineering & Mfg. 801 § 
StS] Ae :polis 14, Minn COMPANY + ESTABLISHED 1816 


For more information NEW BRIGHTON, PENNSYLVANIA 


Circle 76, inside back cover 
Soles Offices in Principal Cities 


Cherry Rivet Division + Sante Ana, Califernia 


Control Transformers In Canada: Pormenter & Bulloch Manufacturing Com 


J ny, lid Gananoque Ontario 


TOWNSEND COMPANY 
Post Office Box 237D 


New Brighton Pa 


Please send Technical Sales 
Department Bulletins TL-89 
TL-96 and TL-98 


ontinued o 
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SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER I11—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing Iridite 


Chromate conversion coatings are wide 
ly accepted throughout industry as an 
economical means of providing corrosion 
protection, a good base for paint and de 
corative finishes for non-ferrous metals 
Certain of these coatings also possess 
chemical polishing abilities that have lus 
ter-producing, as well as corrosion-inhib 
iting, effects on zinc and cadmium plate, 
zinc die castings and copper alloys. How 
ever, continued developments in this field 
have been so rapid that many manufac 
turers may not be completely aware of the 
breadth of application of this type of fin 
ish. Hence, this discussion of the many 
ways in which this chemical polishing 
characteristic can be used in final finishing 
or pre-plating treatments to produce a 
lustrous appearance with distinct display 
and sales appeal and appreciable savings 
in cost. Report I on decorative, corrosion 
resistant finishes and Report II on paint 
base corrosion-resistant finishes are avail 
able on request. 


The degree of luster possible on a sur 
face is a function of the degree to which 
the surface can be smoothed. Leveling to 
provide a smooth surface can be achieved 
by mechanical or chemical means, or a 
combination of these, depending upon the 
luster desired and the original condition of 
the metal. Chemical polishing effectively 
imparts luster otherwise difficult and cost 
ly to obtain. For this reason, it is often 
used to supplement or entirely replace 
mechanical polishing, depending upon the 
application and the original condition of 
the metal. Chemical polishing has the 
additional advantage of providing overall 
treatment of the submerged part. It 
reaches into even the deepest corners and 
recesses that are otherwise inaccessible 
Certain of the Iridites are specifically de 
signed to perform this chemical polishing 
operation. Also, they provide corrosion 
protection as do all Iridites, thus may be 
used as a final finish or a pre-plating polish. 


® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chomical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of 
@ non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 


If Iridite is to be used as a final finish, in 
contrast to pre-plating treatment, the 
chromate conversion coating generated is 
allowed to remain, providing good corro 
sion resistance. Color inherent in these 
Iridite films ranges from a yellow cast to 
yellow iridescent. These coatings may be 
used without further treatment where this 
color is acceptable and good corrosion re 
sistance is desired. Further, these basic 
coatings can be tinted by dyeing. Among 
the dye tints available are shades of red, 
yellow, blue and green. If desirable, the 
basic coatings can also be modified by a 
bleach dip leaving a clear bright or blue 
iridescent finish. In all cases bleaching 
reduces corrosion resistance. 


As examples of this type of final finish 
ing, Iridites #4-73 and #4-75 (Cast-Zinc 
Brite) make possible for the first time, 
lustrous chemical polishing of the as-cast 
surface of zinc die castings. Thus, in 
many cases, sizeable savings in finishing 
cost are realized by elimination of plating 
costs. This economical method can be 
used on tools, appliance parts, toy pistols, 
locks and many other small castings 
Another example is the treatment of cop 
per and brass parts, such as welding tips, 
to eliminate buffing and provide addition 
al corrosion resistance. In many cases, 
handling costs are reduced appreciably by 
replacing piece-part handling with bulk 
processing. Still another example of the 
use of this chemical polishing and protect 
ive quality of Iridite is a simple system of 
zinc plate, Iridite and clear lacquer instead 
of more costly electroplated finishes. Typ 
ical of this type of lustrous finish ar 
builders hardware and wire goods. 


As a pre-plating treatment, in contrast 
to final finishes, Iridite can be used to 
chemically polish zinc die castings or cop 
per prior to plating. In such cases, Iridite 
should be applied as an in-process step, so 
that the protective film is removed before 
the plating cycle. The savings in hand 


ling, material and labor costs are obvious 
This process has made it practical to plate 
chrome directly over copper on steel, con 
serving nickel, yet producing a lustrous 
chrome finish. Used after stripping faul 
ty plate in reprocessing zinc die castings, 
Iridite 
thus making possible replating without 


restores luster to the casting, 


blistering 


Other Iridite finishes are available to 
produce maximum corrosion resistance, 
a wide variety of decorative finishes and 
excellent bases for paint on all commercial 
forms of the more commonly used non-fer 
rous metals. As a final finish, appearance 
ranges from clear bright to « 


live drab and 
brown and many films can be bleached or 
dyed. As a paint base Iridite provides 
excellent initial and retentive paint adhe 
sion and a self-healing property which pro 
tects bare metal if exposed by scratching 
Iridites have low electrical resistance 
Some can be soldered and welded. The 
Iridite film itself does not affect the dimen- 
sional stability of close tolerance parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica 
tions because of their top performance, 
low cost and savings of materials and 
equipment. 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited te 
mands the services of a specialist 


your product de 
That’s 
why Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most effi 
cient in improving the quality of your 
product. You'll find your Allied Field 
Engineer listed under “Plating Supplies”’ 
in your classified telephone book Or, 
write direct and tell us your problem 
Complete literature and data, as well as 
sample part processing, is available 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 5, 
Maryland 


Product Engineering — July, 1956 





TWO NEW HOUGHTON “V” PACKING DEVELOPMENTS 






































SAVE TWO GLAND DESIGN JOBS 


ike 


Houghton’s new molded "V" Packing adapters do 
away with individually designed metal support rings. 
And besides saving you design work, they help ““V”’ 
Packings make a better seal 

These molded rings can “give’’ under pressure, 
expanding to bridge the clearance. They'll flex with 
out cracking. They’re not subject to the fatigue that 
can break down metal rings. Because they expand 
along with packings Houghton Molded “V”’ Packing 
adapters provide better support and permit packings 
to give longer service. 


Product Engineering 


Standard stack heights of Houghton "V" Packings 
give designers a break, too. When you use Houghton 
V’s”” you don’t need to design glands differently 
because packings of different materials will be used 
in them. Just figure the number of packings pressure 
requirements demand then allow for the dimen 
sion in your design. Whether you use rubber, fabri 
cated rubber, or leather ‘‘V's they'll fit. They 
are all the same stack height 

There’s more than 50 years of hydraulic know-how 
behind these new design developments. They're typi 
cal of Houghton’s complete line of hydraulic and 
pneumatic packings and hydraulic oils and fluids 
For the full story, call your Houghton Man today 
or write E. F. Houghton & Co., 303 West Lehigh 
Avenue, Philadelphia 33, Pa 


Ready to give you 
on-the-job service . 





© HEAT RESISTANCE 
e ARC RESISTANCE 


© STRENGTH & WEAR RESISTANCE 


© STABILITY 


in molded 
electrical 
parts? 


Today’s new Ace Hard Rubber 
compounds are far more than “just good 
insulators” in electrical-mechanical parts 
Look at these representative values: 
Tensile strength to 10,000 psi, moisture 
absorption as low as 0.04% , power factor 
0.006; arc resistance as high as 190; 
dielectric strength to 600 v/mil; surface 
resistance over 10° megohms; heat 
resistance to 300 deg. F. Compounds 
can be blended to give just the right 
combination of properties for each 
job...economically, too, because it’s 
never necessary to “over-design.” 
Practically any size and shape can 

be molded, even with complicated 
inserts. Machinable to close 

tolerances, with excellent 

dimensional stability. Why not 

check up on today’s new 

compounds for your designs? 


Design hints covering wide variety of 
Ace hard rubber, Ace plastics, and 
tubber-plastic blends are available in 80-pg. 


Ace Handbook. Write for your copy today. 


ACE” 
dielectrics: 


High dielectric 
sheet and extruded 
shapes ideal for 
myriads of 
punched or 
machined parts. 
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ACE rubber and plastic products 





® AMERICAN HARD RUBBER COMPANY 
Oo 93 WORTH STREET + NEW YORK 13, N.Y. 
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For more information 


Circle 77, inside back cover 


Air Eliminator 


ssure 


} 
utomatx ily 


venting 
ing steam pressures fro 
; designed for steam pr 
ment, such as dri 
mains, unit heat 
rent 
N 
For more information 


78, inside back cover 


oS 
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(Continued on page 278) 
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O-M Series TH 
Hydraulic 2000 PSI 
Meets JIC Standards 


EEF »> 
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New 0-M High Pressure Hydraulic 
Cylinder equipped with Removable Rod Gland Cartridge 


The O-M-engineered removable Rod Gland Car- 
tridge, exclusive with the O-M Series TH Hydraulic 
Cylinders, incorporates all the features essential to 
peak performance and minimum maintenance. It is 
constructed with a heavy wall steel shell threaded for 
quick, easy removal, and accurately piloted in rod 
head to assure perfect alignment. In most applications 
cartridge can be removed easily without removing 
mounts or the rod nuts. You simply loosen and re- 
move ‘vith a spanner wrench, 


A Rod Packing — Vee type, non-adjustable, self-compen- 
sating, rod gland packing provides multiple lip seal 
with excellent pressure sensitivity and long life. 


E Rod Bearine — Extra long, bronze rod bearing provides 
large bearing surface located well forward for maxi- 
mum support of piston rod. 


C Cartridge ‘“‘O” Ring Seal — With leather back-up washer 
provides positive seal and acts as friction lock to retain 
cartridge. 


D Rod Wiper— Homogeneous lip type located well for- 
ward to prevent accumulation of dirt in pocket. Metal- 
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lic scraper (AN approved) available and interchange- 
able with wiper. 


E Pilot—O.D. of cartridge serves as pilot for cylinders 
mounted on rod end. 


O-M Series TH High Pressure Hydraulic (oil) Cylin- 
ders—conservatively rated at 2000 P.S.I.—are available 
in bore sizes 11/ to 8-inch inclusive. Descriptive drawings 
of cylinder, mounts, mounting brackets and capacity 
chart are included in the new O-M Bulletin 105. Mail 
coupon for your FREE copy today. 

ENGINEERING SERVICE — consult an Ortmon-Miller rep 

resentotive regarding your hydrovlic or pneumatic prob 

lems. His brood experience with stondard and special 


cylinder applicetions is availoble to you without obliga 
tion. Use convenient coupon 


4 ORTMAN-MILLER 


MACHINE COMPANY 


15 143rd Street, Hammond, Indiana 


(_] Have representative call Send Bulletin 105 
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For all types of dynamic measurements 


BRUSH INSTRUMENTS GIVE 


YOU COMPLETE FACTS IN WRITING 





In machineability test at Monarch Machine Tool 
Company, a complete written answer to the test 
problem is available before the spindle comes to rest. 


BRUSH ELECTRONICS 


3405 Perkins Avenue, Cleveland 14, Ohio 


Brush Instruments record the facts you need at 
once—force, stress, strain, torque, or other mech- 
anical or electrical variables. For example,the 
chart above provides Monarch Machine Tool 
Company with important answers on the metal 
cutting process... answers obtained quickly and 
accurately with a minimum of engineering time. 


Monarch has set up a Machineability Test Lathe 
equipped with dynamometers to measure cutting 
or vertical force and feed force. These values, as 
well as spindle speed and driving power, are im- 
mediately recorded by Brush Instruments as tests 
are going on. Thus cutting recommendations can 
be provided quickly for different requirements. 


Brush offers a complete line of electrically con- 
trolled direct-writing recording systems for test 
laboratory or portable field use that can help you 
in virtually any measurement problem. Get the 
facts from your Brush representative. Or write 
for booklet to Brush Electronics Company, Dept. 
L-7, 3405 Perkins Avenue, Cleveland 14, Ohio. 





eaese co MPANY 


OlviSiIOn OF 


CLEVITE 


CORPORATION 


ELECTRONICS 
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KEP S oil coi uo 





The moment you start using KEPS 
you save motions, speed assembly 
operations and cut fastening costs 


The magic of pre-assembly brings 
mass-assembly fastening costs down 


immediately! Here, in a single unit, is a 





famous Shakeproof Lock Washer and 
Nut combined into one easy to handle, 
vibration resistant fastener. Gone are 
lost lock washers, wasted man hours 
and expensive fastening methods. 

Why not take advantage of pre-assembly 
economy and Shakeproof ingenuity? 

Try KEPS ... and save! 


This handy plastic test kit contains a variety 
of KEPS—send for yours right now. 


" Fastening H “® 


St. Charies Road, Elgin, Illinois « Offices In Principal Cities 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 


DIVISIONS OF ILLINOIS TOOL WORKS 





World’s Broadest Line of Mass-Assembly Fastenings 
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Pressure Reducing Valve 
An air-loaded, diaph 


GENERAL INDUSTRIES cenane sebacing valve fo 


Fractional HP. Motors | , 
1/40 HP. to 1/1100 HP. 


ble in cast iron 


vith screwed end 


Quiet Operation, an important factor in most 


small motor applications, is an outstanding 
feature of all GENERAL INDUSTRIES oy Gare tadeometion 
FRACTIONAL HP. MOTORS. Circle 80, inside back cove 


m@ Quiet operation, rugged construction, longer life .. . 
these are the qualities that have become synonymous with 
General Industries 1/40 HP. to 1/1100 HP. fractional hp. 
motors. Gl motors, backed by over a quarter century of 
design leadership, are the first choice of manufacturers who 
have learned to rely on GI. You, too, can have that “extra 
assurance” of quality performance that comes when you 
specify Gl! 


a 


MODEL B : MODEL A + MODEL C : MODEL E 


4-pole,4-coil shaded * 2-pole, shaded pole * 2-pole, shaded pole * 4-pole, shaded pole 
pole AC Induction .AC Induction Type .AC Induction Type + AC Induction Type 


Write for Complete 
Specifications and 
. : Quantity - Price 
— : ° 4 Quotations! 
MODEL O > MODEL D > MODEL F 
2-pole Capacitor «+ 4-pole,4-coil shaded ° 2 pole, shaded pole s . . ' 
Reversible Type AC { pole AC Induction = AC Induction Type * Indicates Flow ot l Gph 
only (for 6, 12, or * Type . ° 
24 volts) : : 
ipacity ind t yal 


rcliably detecting flo 


CG stwe GENERAL INDUSTRIES co. | ph though a pipe actuate 


that can be used to oper 


DEPARTMENT GK e¢ ELYRIA, OHIO (Continued on 
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DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address 
Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway 
Oakland 12, California 


Advertising Dept 








ADVANTAGES OF ALUMINUM DIE CASTING 


The die casting process permits high- 
volume manufacture of uniform, finely 
finished, highly complex aluminum 
parts at exceptionally low unit produc- 
tion cost. Among other advantages of 
aluminum Gie castings are high strength 
characteristics, low scrap loss and close 
dimensional accuracy. In some cases, 
even such details as tapped holes may 
be cast so dependably as to require no 
further machining. Additional qualities 
include these: 


1. Metal may be distributed so as to 
give maximum strength at mini- 
mum weight 
Holes, slots and recesses may be 
cast to very close fits for moving 
parts 
Very thin sections and a great va- 
riety of shapes may be produced, 
often to configurations that cannot 
be obtained in a single piece by 
other processes. Thus, expensive 
and space-consuming assemblies 
may be replaced, in many cases, 
by a single die casting 
Inserts of other metallic and non- 
metallic materials may be cast in 
place accurately. 

A wide range of aluminum die 
casting alloys is available, each 
with special properties. All are 
suitable for standard plating and 
finishing procedures. All may be 
machined readily 

Properly designed dies offer a long 
service life, offsetting the initial 
tooling costs 


These features have led to the wide- 
spread demand for aluminum die cast 
parts ranging in size from tiny, frac- 
tional-ounce pieces to massive automo- 
tive engine blocks and to flange discs 
44 inches in diameter. A recently de- 
veloped die casting machine can pro- 
duce cast units v 2ighing as much as 65 
pounds. 


Die casting of precise, interchange- 
able gears, cams, rotors, bearings, 
housings and other members permits 
marketing of household appliances at 
prices that could not be met with other 
manufacturing methods. Tremendous 
quantities of aluminum die castings are 
used in the automobile industry to im- 
prove function, appearance and cost of 
trim parts, small-motor members, dash- 
boards, window frames, lamp housings, 
knobs, grilles and even bumpers. The 
complexities of modern aircraft design 
are kept within bounds by use of intri- 
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cate servo-mechanism components, and 
other operating members, die cast to 
accuracies measured in thousandths of 
an inch. 


Die castings are made in a semi-auto 
matic process, by injecting molten metal 
under high pressure into a reusable steel 
mold. After the casting solidifies it is 
ejected, and the die is closed to receive 
another measured quantity of metal 

The basic rules of design for good 
aluminum die casting are not essentially 
different from those applying to other 
casting methods. For example, practice 
has shown that best die castings re 
sult when the part is shaped as simply 
as possible, when section-thickness 
changes are gradual, when fillets and 
radii are of generous size, and so forth 

The casting engineer to whom these 
principles are familiar will have little 
difficulty in mastering the further es 
sentials of die casting design 


Among these further rules are the fol 
lowing: 


1. Keep weight as low, shape as sim 
ple, overall dimensions as small 
and dimensional tolerances as lib 
eral as the functional requirements 
permit. 


Sections should be of minimum 
practicable thickness and as uni 
form as possible, with transitions 
gradual and with sufficient draft 
to assure removal of castings from 
the die without distortion. 


Surfaces to be finished should be 
accessible, with ejector pins lo 
cated so as to avoid marring. A 
slight crown is better than a large, 
flat area contour. 


Integrally-cast fastening elements 
may reduce overall assembly 
costs. However, unnecessary un 
dercuts, recesses, projections and 
similar irregularities should be 
eliminated, as should avoidable 
coring. When cores are used they 
should be of substantial strength, 
shaped for minimum cost. 


When coring is considered, espe- 
cially for tapped holes, for very 
small holes or for holes in thin 
walls, the cost of coring should be 
compared carefully with the cost 
of obtaining these features by 
machining. 


When permanent inserts are used, 
they should be anchored securely 
in the die, and placed so as to 


eliminate avoidable interference 
with die operation 

Design for flash removal, and for 
finish machining where necessary 
should avoid unnecessarily deep 
cuts, and otherwise should main 
tain minimum cost and scrap loss 


Gating and venting should be ar 
ranged to permit entry of metal 
in an orderly manner, so as to 
reach all parts of the die cavity 
quickly, with a minimum of spat 
tering, eddying and air entrap 
ment 
Design foresight, as to proportions 
and harmony with mating parts 
will contribute to good appearance 
of assemblies 
The above list necessarily is general 
and condensed. When these basic rules 
are followed, along with any further 
principles that may be recommended 
by Kaiser Aluminum engineers as ap 
plicable to a specific design, the alumi 
num die casting will offer superior 
qualities of function, appearance and 


service 


Selection of the proper aluminum die 
casting alloy depends upon application 
and desired features of the end product 


Table 3 shows strength characteristics 


TABLE | 





OPTIMUM CORED HOLE DEPTHS 





Hole Diameter Maximum Depth 





16 
































Note: For cores larger thon 1 
diameter / depth ratio is 1:6 
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DESIGNING WITH ALUMINUM No. 20 (Continued) 


Kaiser Aluminum 





TABLE 2 





PRODUCT STANDARD FOR ALUMINUM DIE CASTINGS 





Linear Dimension Tolerances, 
As Cast 


Linear Flatness Tolerances, 
As Cast 


Parting Line Tolerances, 
As Cast 





Basic Tolerance 
up to 1”: = .004” 


For Each Additional Inch, 
1” to 12”: = .0015” 


Basic Tolerance 
up to *3”: .008” 


Tolerance For Each 
Additional *Inch: .003” 


Projected Area of Casting 


Up to 50 sq. in.: = .005” 


50 te 100 sq. in.: = .008” 





For Each Additional Inch 
over 12”: = .001 








*Measured Across Maximum 
Diameter or Diagonal 
of Surface 





100 to 200 sq. in.: = .012” 


200 to 300 sq. in.: = .015 








TABLE 3 





Typical Mechanical Properties of Aluminum Die Casting Alloys 





Alloy No. 13 


43 85 


218 


360 





Tensile Strength 


in p.s.i. 





Yield Strength 


if. p.s.i. 





Elongation % 
in 2” 





Mold Filling 
Capacity 





Pressure 


Tightness 





Resistance to 


Hot Cracking 





Machinability 








Corrosion 


Resistance 





Anodized 


Appearance 


























KAISER ALUMINUM & CHEMICAL SALES, INC 
Room 7772 industrial Service Division, 1924 Broadway, Oakland 12, Calif. 


Please send, without obligation, the entire “Designing with Aluminum” 


series to 
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POSITION 
ADDRESS 


cITy —EE 
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of representative alloys, together with 
their relative characteristics in other 
properties. 


For example, if the proposed alumi- 
num die casting were a thin-walled, in- 
triceate piece having a smooth, dense 
surface with good characteristics of 
strength and corrosion resistance, then 
alloy #13 or #360 might well be se- 
lected. The use of prime metal would 
insure uniformity and high quality. On 
the other hand, a heavier and less- 
detailed die casting might be made 
from an alloy of the #380 type. 


Extensive research has established 
alloy specifications for all standard pur- 
poses. Where product volume permits, 
Kaiser Aluminum will make available 
highly specialized die casting alloys. 

A variety of decorative and protec- 
tive finishes are readily applied to alu- 
minum die castings. When effects are 
desired other than the typically smooth, 
bright surface, suth processes as buff- 
ing, brushing and tumbling may be used 
with great success. On all bare alumi- 
num surfaces, a transparent coating of 
oxide forms naturally. In some alloys, 
the protection thus afforded may be in- 
creased by anodizing. Paints, varnishes 
and lacquers adhere firmly to alumi- 
num, with a minimum of preparation. 
Aluminum surfaces offer the best known 
base for adhesive-sheet and decalcoma- 
nia-type materials. 


Thus, the manufacturing convenience 
and low unit cost of aluminum die cast- 
ings production are complemented by 
similarly versatile and inexpensive fin- 
ish processing. 


The engineering advisory services of 
Kaiser Aluminum are available without 
obligation to manufacturers wishing to 
take full advantage of the desirable 
properties of aluminum die casting. 


Prompt attention to inquiries regard- 
ing new designs, or the improvement 
of existing designs, may be obtained 
through the Kaiser Aluminum sales of- 
fice listed in your telephone directory, 
or through any of our distributors. 
Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive 
Building, 919 North Michigan Avenue, 
Chicago 11, Illinois; Executive Office, 
7772 Kaiser Building, 1924 Broadway, 
Oakland 12, California. 


‘aliser Aluminum 


See eur coteleg in 


| fee setting the pace—in growth, quality and service 
Ve 
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New Parts and Materials continued 


located waruing « r, with suit 
ible relavs to « prevent inter 
locks. ‘This in ent D t 


differenti ss than 


is vent, lubc 
Ne vingt 
For more information 


ircle 81, inside back cover 


Transistor-Equipped 
Servo Amplifier 


, , 
I'his servo amplifier assembly mea 


ures 14 x 14 x 1 in. and provides 
power gain of 10°:1. No output trans 
rding to the 


maker, because the mplifier works di 


rormer 1s mecessar' 1 


rectly into a size 10 servo motor 
which has center tap control winding 
Control phase impedance of the serv 
is 250 ohm effective resistance when 
tuned with a 2 mf capacitor 

Amplifier rating is 1 w at 71 
bient operating temperature, 

55 C to 71 C and voltage gain ip 
proximately 300:1. John Oster Mfg 
Co., Racine, Wis 

For more information 
Circle 82, inside back cover 


Test Jack Eyelets 

An insulated miniature test jack 
with an integral molded eyelet has 
been designed to providing points of 
check for circuitry on equipment 
front panel, chassis or other accessible 
check points. The jack requires only 
a 0.261 in. mounting hol 

Ihe head is 2 in. dia and it takes 


(Continued on page 284) 
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Why a V-Belt 


with CONCAVE SIDES 
wears longer 


It is easy to demonstrate to yourself why the 
concave sides (Fig. 1) of the Gates belt greatly 
lengthen belt life. 

Simply bend a Gates belt and feel the sides 
Notice how these precisely engineered concave sides 
fill out on the bend and become straight. Thus a Gates 
belt grips the sheave groove evenly (Fig. 1-A) and 
wear is distributed uniformly across each side of the 
belt. That means longer belt life; lower costs 

Make the same test with a straight-sided belt 
Fig. 2) and see what happens. The sides bulge out 
on the bend (Fig. 2-A) concentrating the wear at 
points shown by arrows 

To assure longer wear and keep belt costs down, 
specify the V-belt with Concave sides—Gates Vulco 
Rope ... readily available from nearby distributor 
stocks. The Gates Rubber Company, Denver, Colo- 
rado— World’s Largest Maker of V-Belts 


There are Gates Engineering Off 
Stocks in all industrial centers of t 


Canada, and in 70 other countries throug 


ates V« Drives 


28) 





Thew Shovel says: 


‘JEFFREY CHAIN suits our rigid 


requirements to a T 


=. BEST evidence of the quality of a 


product is the company it keeps. Jeffrey 
is proud that its chain is selected for powering 
drives on many power shovels. The quality of 


the product makes the difference. 


Whether your requirements are for power 
transmission or conveyor service, there’s a 
Jeffrey chain best suited for your purpose. 
Our engineers will help you select the chain 
you need. 

THE JEFFREY MANUFACTURING CO., COLUMBUS 16, OHIO 


CONVEYING © PROCESSING * MINING EQUIPMENT 
TRANSMISSION MACHINERY ¢ CONTRACT MANUFACTURING 


282 


xn” 


*T for Thew, of course 


Preparing a shovel crawler for final assembly, showing 
Jeffrey STR drive chain. 


Below: Model 85 Lorain Shovel by Thew. 
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Now available —for you! 


VALUABLE NEW BOOK 
on WS 


INDUSTRIAL QUALITY...FRACTIONAL H.P. 
ELECTRIC MOTORS 


Right at your desk, make a detailed inspection of 





Century's Fractional H.P. single phase and polyphase 
line of motors, designed to latest NEMA standards! 
This fact-filled new book gives you the comprehensive 
story on Century's new 48-Frame and 56-Frame 
INDUSTRIAL QUALITY Motors...tells how and why 
they're better performers than the older models, why 
they weigh less, take less space, are easier to handle. 


Motor types and mountings are described, stator and 


NDUSTRIAL QUALITY 

FRACTIONAL 

HORSEPOWER 

48 FRAME AND 

56 FRAME 
HORSEPOWER 


rotor construction, how to select proper torque and 
speed ...and many other facts to help you choose the 


right motors for top performance... all along the line! 
P erformance R ated’ 


A NEW CONSOLIDATED LINE 

F INDUSTRIAL QUALITY ELECTRIC 
MOTORS. NEW AND IMPROVED 
MATERIALS DESIGNS AND 
PERATING FEATURES 





erformance FR ated To CENTURY ELECTRIC COMPANY 
. : 1806 Pine Street, St. Lovis 3, Mo 


—————————————— VERERS SONS How Collate S405 tos 
Mail Coupon Today Nome 


for your personal copy of Compony 
this informative book Adbdeens 

















Cyn 





joer CENTURY ELECTRIC COMPANY 


1/20 to 400 H.P. 


1806 Pine Street © St. Louis 3, Missouri © Offices and Stock Points in Principal Cities 


Product Engineering July, 1956 





€ 


= oad saved $1.34 a foot by 


using west virginia special sections 


West Virginia and Clark developed the special 
section used in Clark truck uprights 10 years ago 
effecting a savings of time and money. 


2s... 2 § * 
Byer How 
— a == 
se a. 
ij 
3 Bez. P in af cer 


Now, on Clark's new machine, West Virginia sections 
give ultimate strength along with economy. Maybe a 
West Virginia engineer can do the same for you? 











| Write or Call for FREE ENGINEERING CONSULTANT Service! | 


and MANUFACTURING COMPANY 
P. O. Box 316 Huntington, West Virginia 


New Parts and Materials continued 


less than 4% in. behind panel. Contact 
insulation is nylon, rated for 3.5 kv, 
de, with jack mounted on metal panel, 
test prod inserted. Ambient tempera 
ture range is from 30 C to 105 C 
Dept. ‘TJ 44, Alden Products Co., 
Brockton, Mass 
For more information 


Circle 83, inside back cover 


Electrical Timing Meters 
A line of a-c meters for 120, 24 
ind 480 v, 25, 50 and 60 cps, is 
iwailable in 10,000 hr (showing 1/10 
hr) and in 100,000 hr models. The 
mechanism is enclosed and_ sealed 
iwainst dust, moisture and other for 
eign matter. Powered by a synchron 
ous motor. John W. Hobbs Corp., 
Springfield, II] 
For more information 


Circle 84, inside back cover 


Automatic 
Regulator-Lubricator 

This filter-lubricator-regulator as 
sembly designed to remove foreign 
matter and condensation from the ai 
supply. A porous bronze filter element 

wailable in three degrees of fil 
tration, 20, 40, and 90 microns. Sup 
plied with transparent bowl for pres 
sures up to 150 psi, 120 F. Filter 


(Continued on page 287) 
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‘Che 


.To Spring Satisfaction 


passes near you... 


MILWAUKEE i 
PLYMOUTH HAMILTON 
~ oz 4 + 
CHICAGO ANN ARBOR STI HG 
re , BRISTOL © 
TW: f a 


te ra 





‘ 


A unique springmaking service. . . 


\. 
are owe pce BY 

ASSOCIATED wast, \wco atk yA\Y 
SPRING < fon 








fects 


Kmerson-Hlectric ig 


New, exclusive end-thrust design for vertical 
and shaded-pole, sleeve-bearing motors 





ENLARGED VIEW OF EXCLUSIVE END-THRUST DESIGN 


— 
a 
“iy 


STEEL 
THRUST 


PLATE 1 





LUBRICATING 
NOTCHES 
ac PLASTIC WASHER 


4 STEEL WASHER 














FELT RING 





RETAINING RING THRUST WASHER 


Number and type of washers vary with application 











Reduces wear and end play — minimizes 
starting failures and burnouts 





Smooth, quiet operation and longer motor life result from the 
end-thrust Emerson-Electric 
sleeve-bearing motors, for thrust applications. 


exclusive design incorporated in 


The face of the new-design steel thrust plate is provided with 
three slotted lubricating notches. In operation, the lubricant- 
saturated felt ring “‘bellies’’ up through the slots. This causes the 
felt-ring lubricant to be carried to the thrust surface. Continuous 


lubrication is thus assured—longer, noiseless operating life results 


This exclusive end-thrust feature is another FEmerson-Electri 


engineering highlight. It illustrates once more the reason why 
Emerson-Electric motors have been the wise choice for power- 


driven equipment for more than 60 years. 


Emerson-Electric 


ll Park Place - CHICAGO 23, ILL 
DETROIT 7, MICH 
DAVENPORT, IOWA, 617 Brady Street 


BRANCHES: NEW YORK 7, N.Y 
PHILADELPHIA (Secane), PA., 868 Quince Lane + 
LOS ANGELES 42, CALIF., 5415 York Blvd . 





1623 S. Pulaski Road 
1375 E. Jefferson Ave 


Call on Emerson-Electric 
motor-drive specialists 


The combined experience of Emerson 
Electric motor-drive specialists is 
available to designers and manufac 
turers of motor-driven appliances 
his valuable 


Electric can be profitably applied, 


“‘assist”” from Emerson 


whether you’re designing or redesign 
ing for performance and sales 
Write for Bulletin No. M40. THE 
EMERSON ELECTRIC MFG. CO., 
St. Louis 21, Mo. 


of St. Louis « Since 1890 


SYRACUSE, N. Y., 209 Oakley Drive 
CLEVELAND 16, OHIO, 1580 Rockland Ave 
CINCINNATI 11, OHIO, 2917 Ratterman Ave 
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ind 4 in., femal 
Watts Regulator 
nt St., Lawrence, 


For more information 


Circle 85, inside back cover 


— 
— 


Blower Compensates for 
Low Air Tensity 

\ fan-bl it designed for air 
ympensates for low 
ing blower speeds 
SUUU rpm 
ba - pressure, 
nver speed 
fan 
perating at 
ps. Induction 
Main St West 


For more information 


Circle 86, inside back cover 


Condensation or 
Temperature Control 


On component h as the heat 


platens of a molding 


press, this condensation control or 
blow down timer helps to establish 
iniform temperatures and to insure 
proper action of the trap. Constructed 
vithin an air tight JIC case, 


is adjustable by means of two selector 


this unit 


switches. One switch will determine 
n slow down. The 


(Continued on page 289) 


CONDUCTORS AND HARNESS~-100% TEFLON* 


“TEMPBRAID” FOR -90°C. TO 


Wherever cost, space, weight and 


production time are a problem... 


such as in electronic computor 


+ 250°C. OPERATION 


installations—telemetering equipment 


and missile and aircraft wiring 


ee ““Tempbraid” offers the solution. 


\ 
SAY 
. 


“TEMPBRAID” cables come in 
2 to 30 conductors in sizes 12 
to 30 AWG. These cables are 


available with Teflon insulated 


conductors with a 5 mil (.005”") 
wall, or the conventional Ty pe 
E and EE insulated conductors 
that conform to MIL-W-16878. 
and a combination of coaxial 


cables. 


26 WINDSOR AVE 


METALBRAID 


A flat harness woven 
of tin/lead or silver 
plated copper. This 
harness eliminates 
lacing cord, binding 
posts, cable clamps 


IT SOLDERS 
IN PLACE 


MINEOLA 





HOW FORMSPRAG’S 
SIMPLE PRECISION DESIGN 
WORKS FOR YOU: 


Sprags used in Formsprag 
Clutches are highly developed, 
precision wedges of hardened 
alloy steel. Due to the sprag’s de- 
sign, an unusually high amount 
of torque is delivered from one 
concentric race to the other. 
When torque is appliec, the 
sprags are instantaneously en- 
gaged. When torque is removed, 
the sprags release instantane- 
ously. 


This new Dodge No. 8 Torque Arm Reducer with a capacity of 60 
h.p. at 100 r.p.m. utilizes a Formsprag Series 50 Backstop Clutch. 
Bob Haas (left), Formsprag District Manager discusses its operation 
with Alec Bodle (right), Chief Engineer, and David Firth, Vice 
President, Engineering of Dodge Manufacturing Corporation. 


Basic construction of the Form- 

sprag Clutch is simple. A full 

"s f rq t h complement of sprags is inserted 
between inner and outer concen- 

U re,. we use ormsprag U C es tric races. Contact with both race 

- ‘i - surfaces is maintained by ener- 
gizing springs. Formsprag con- 

it) ib ia: maximum precision, struction allows more sprags to 
be inserted in a smaller area than 

other clutch designs. Result: 


long life eee ak why ee a - greater torque capacity in a 


smaller clutch. 


1 


‘Dodge Torque-Arm Speed Reducers are built for efficiency up to 97%— 
as demonstrated in thousands of installations. 
“Precision preformance like this means that every component part Distributors 
must perform with extreme accuracy—and be able to take it! , A eae 
**That’s why Formsprag Clutches are used for built-in backstops in our a 
speed reducers. Not only do they offer maximum torque in a minimum 
area, but they’ve proven their ‘long-life’ capabilities in thousands of 
diverse applications.’’ 
Dodge is just one of the myriad of industrial manufacturers taking 
advantage of these Formsprag Clutch design features: 
e HIGHER TORQUE CAPACITY 
LONGER LIFE 
INTERNAL SIMPLICITY 
NO MEASURABLE BACKLASH 
e EXCEPTIONALLY LOW MAINTENANCE 23607 Hoover Road, Van Dyke, Michigan 
Why not put Formsprag’s experienced engineers to work for the better- worip’s LARGEST EXCLUSIVE MANUFACTURERS 
ment of your product? Write today for comprehensive literature. OF OVER-RUNNING CLUTCHES 
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You can save as much as an hour or more per day 
per draftsman with Clearprint Fade-Out Paper. Using 
the printed grid as a guide, accurate drawings are 
easily made without mechanical scaling aids. Free- 
hand lettering is quickly applied without penciled 
guide lines. Pencil and ink lines can be erased re- 
peatedly without a trace of a ghost. On direct and 
blue prints, grid lines fade out completely in the 
printing, making sharp, easy-to-read copies. 








“Fade-Out” Paper is ideal for applications such as 





wiring, heating, and plumbing diagrams; structural, 
architectural and schematic drawings; plant layouts, 





tool and parts designs, surveyors’ plottings, mapping, 
sketching, etc. See how Clearprint can reduce your 





drafting time and costs. Order a trial roll now and 
apply it to your drawing needs. 


Available with grids ruled 4x4, 5x5, 8x8 
and 10x10 lines to the inch. 





CLEARPRINT PAPER CO. 


AE cs a 1482 - 67th Street, Emeryville, Calif. 
A R T 0 Please send me sample Clearprint “Fade-Out” sheets, with prices 
(0 Send me Clearprint samples, with prices, for the following uses 


*tFADE-OUT’’ PAPER a 


THERE IS NO SUBSTITUTE 
Demand Watermarked Clearprint 


GEGIGG is BELIEVING! | 


Ask your dealer for samples, or send coupon 











(0 Have your representative call at my office. 





Sek an i as en Ge a ae a a a 
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d a flexible element that 
be chemically inert?... 


\\ 


consider the 


_ 
Emmett Ma 
| | ITKeVIO 


It is adapted to use as expansion chambers, Ohi 
seals for packless valves, rotating shaft Fer euse telssnatien 


Circle 87 


SEE 
(‘gy 
Ez 


ment and instrument caiiiotiens in the 
chemical, atomic energy, Sinccgetes 
tical and biological fields. 


U.S. G. Teflon Bellows have been custom 
made in sizes from 44" ID to 18” ID, with 
few convolutions or a great many, with a 
wide variation in convolution depth and 
wall thickness provided for either extremely 
sensitive or rugged industrial service. 


Tell us your design problem and we will 
recommend the Teflon Bellows best suited 
to your requirements. 


P 
2 » 


— UNITED STATES 
G up GASKET COMPANY where variable spe 
CAMDEN 1, NEW JERSEY id relatively low output and f 
(Continued on page 292 
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300 one-ton precision forgings? 
Standard Steel makes them—fast! 


Whatever your requirements are for forgings, large or 
small, we can make them to strictest specifications— 
and make them fast. 

On a recent job for R. Hoe and Company, Inc., of 
New York, we made 300 one-ton cylinder forgings for 
printing presses. They were delivered on schedule, 
and measured up completely to the rigid specifications 
required for precision printing presses. 

Hoe has standardized on Standard Steel cylinder 
forgings because: 
® Cylinders are forged close to final tolerances, so 

expensive machining time is greatly reduced. 
® Uniform grain structure of forged steel cylinders 

provides strength to hold the frequently-changed 
printing plates on the fast-revolving cylinders. 


@ Dimensional stability of forged steel cylinders as- 
sures that press operation will not be jeopardized 
by metal distortion. 


Standard Steel Works can also furnish you with shafts, 
wheels, gear blanks, rings, flanges and special shapes 
Next time you need forgings of any kind, and need 
them on time, get our quotation first. For your copy of 
bulletin 10,000, write Dept. 8635, Standard Steel 
Works Division, BLH Corporation, Burnham, Penna 


STANDARD STEEL WORKS DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western « Eddystone « Hamilton 
e Electronics & instrumentation « Lima « Madsen « 
Loewy-Hydropress « Pelton « Standard Stee! Works 





New Parts and Materials continued 


to 4 gpm and 0 to 6 gpm. The 
fluid motors have gear widths of 4, 3, 
| in. John S. Barnes Corp., Rockford, 
I] 
For more information 


Circle 88, inside back cover 


Oscilloscope Probe and 


Viewing Hood 


\ fixed-ratio test probe which per 
mits observation of signals in circuits 
with high source impedance without 
loading the circuit, has been made 
ivailable together with a 3-in. rubber 
viewing hood. Offering 10 megohm 
input impedance, the probe is a gen 

il purpose unit, which has a fre 
quency range from de to 10 mega 


e °@ ae 
subminiature j ycle per sec. The attenuation ratio is 


10:1. The viewing hood is furnished 


with a mounting clip for fastening to 
the panel bezel of an oscillograph 


Allen B. Du Mont Laboratories, Inc., 


34 i WER 760 Bloomfield Ave., Clifton, N. J 
For more information 


Circle 89, inside back cover 


Here is the most compact centrifugal blower unit 
made... EAD’s high-velocity subminiature centrifugal 
blower is only 24" long, weighs only 6 ounces, yet it can 
move 13 cfm of air at a velocity of 3,000 feet per minute— 
and the volume holds up at high static pressures. It is 
driven by EAD’s new one-inch diameter motor. The metal 
blower housing can be rotated to any position desired 

for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
areas demand miniaturized blowers with the highest 
possible performance characteristics. EAD’s subminiature 
blower units meet all applicable MIL specification, and 

low temperature rise makes them suitable for high altitude 
and high ambient temperature operation. 





WW) as Adjustable Fluid Drive 


10 @ 1.0” SP 5 @,.2” SP 
ek Adjustable 
MAX. SP. | 7 2.5 0.6 
RPM | 20, 000 11,000 
_— coon x . be suitable for installations where 
en 10.0 a Modifications of cst ge speed adjustment, and posi 
Se ee standard models or tively uniform accuracy of repeat 
CAPACITOR 0.25/220 0.1/220 completely new 
Mfd/Volts designs can be speed settings are prime considera 
a, 6 6 ee tions. These units can be used with 
ain a naada. Gite tor 1 conventional single-speed electric 
MODEL NO. B2GOU-C - complete information. 


speed fluid drives for 1] 





through 25 hp ipplications are said to 
































drive motor to provide adjustable, 
stepless speed control. Speed adjust 
ment can be manual or automatk 
EASTERN ALR PEVICES. INC Where a two directional motor is 
SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD used, the fluid drive and load Can be 
(e % ( C p ee ‘& a reversed while in motion by merely 

{ ) (he. ee @ (@ changing motor rotation 
INDUCTION MOTORS CENTRIFUGAL BLOWERS TACHOMETER GENERATORS Fams ALTERNATORS GEAR MOTORS Output shaft speed is iltered during 
381 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE operation by varying the amount of 


oil in the fluid drive’s working circuit 
(Continued on page 294) 
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Handsome, functional MINIMESH © 


makes good products better 


Because it combines beauty and 
utility — at low cost, Penmetal 
Minimesh is widely used for dec- 
orative purposes and for guards or 
grilles on stoves, heaters, radios, 
phonographs, etc. Three famous 
products, which have been im- 
proved with Minimesh, are shown. 

Minimesh is small mesh (3/)¢" ) 
expanded metal, and like the 
larger meshes, is sheet metal 
which has been slit and expanded 
up to five times its original width. 
80% lighter than solid sheet of 
the same dimensions, the diamond 
truss pattern adds rigidity and 
strength. 

The openings in Minimesh per- 
mit passage of light, heat, air and 
sound, Comes in standard or flat- 
tened form. Can be cut, shaped or 
welded to suit design require- 
ments. 

Put Minimesh to work for you. 
Write for new catalog 510-EM, 
which gives sizes, weights and 
dimensions. 


PENN METAL COMPANY, INC. 


General Sales Office: 205 East 42nd Street 
Minimesh grille protects speaker, transmits sound, PA Be Nig | Ve 
adds beauty in new coin-operated phonograph by District Sales Offices: Boston, New York 
: Philadelphia, Pittsburgh, Chicago, Detroit 
J. P. Seeburg Corp., Chicago. St. Louis, Dallas, Little Rock, Seattle, 
San Froncisco, Los Angeles, Parkersburg 


ABOVE — Zenith Radio Corp., Chicago, 
incorporates extensive Minimesh grille- 
work in this radio set. 


RIGHT — Gas heater by Temco, Inc., 
Nashville, Tenn. — one in a famous line 
recently redesigned with Minimesh to 
bring modern styling to the gas heating 
field. Open mesh grilles deliver heat 
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NORGREN 


AIR PRESSURE 
REGULATORS 


Accurate, Dependable 


Control of Air Pressure 


There's @ Norgren Regulator 
for Every Air Regulation Need. 


NEARLY 400 STANDARD MODELS 


All air-operated equipment is 





designed to operate most efficiently 

at one specified air pressure. Pressures NORGREN AIR PRESSURE 

in excess of this specified pressure REGULATORS, RELIEVING 

result in greater wear, more down- 

time, higher maintenance cost and 

waste of air. You can select a Norgren 
. = elieving feature provides 

Regulator that will provide the added peotection e Simon 

desired pressure at all times, holding excessive pressure bulld. up. 

: : ‘ermits downward adjust- 

it constant even though the line ment of pressure without 

pressure or rate of flow may vary. “bleeding’’ of line. Maximum 

allowable primary pressure 

is 400 psi; adjustable de- 

How Norgren Regulators Provide Accurate, tad pressure is 2 to 250 psi. Pipe sizes— 


T Svee Servies ... to 1" inclusive. Series 2AX. 





1. PRECISION CONSTRUCTION NORGREN AIR PRESSURE 
Norgren Pressure Regulators are precision ——e - REGULATORS, STANDARD 


built throughout to provide accurate pressure 
regulation under the most rugged conditions. 


2. PRESSURE KEPT CONSTANT Maximum silowsble primary 


Norgren Pressure Regulators respond quickly : pony boat 48 


to sudden demands for greater air volume with- ° 
out an excessive momentary pressure drop. " +4 Tae Fig 


3. EFFICIENT OPERATION 


A baffle plate and siphon tube permits greater 
air flow with less pressure drop and protects 
the diaphragm against sudden pressure surges 
and chatter. 





4. Lone- 1 IAPHR 
Sees SASS NORGREN AIR PRESSURE 


The diaphragm in Norgren Pressure Regu- 
lators is made of oil-resistant synthetic odiber REGULATORS, PRECISION 
reinforced with nylon fabric. 


5. RELIEVING FEATURE For precise control of air 


pressure in the range of 0 
The built-in relieving feature available on to 2 cfm. Specially suited 
all models safeguards connected equipment for use with air-controlied 
against damage through pressure surges instruments. Maximum al 
permits downward adjustment of pressure lowable primary pressure is 
without auxiliary “bleeding’’ of line 400 psi; adjustable delivery 
pressure is 1 to 30 psi 
Relieving type. Pipe size— 


6. EASY TO INSTALL M". Serves 11,400 


Pipe connections are straight through for easy 
installation. In addition, most models can 
be completely dismantled without removing 





therm from the air line. 


Without obligation, learn how Norgren Pressure Regulators NORGREN AIR PRESSURE 

can reduce costs in your plant. Call your nearby Rergven REGULATORS, PILOT-CONTROLLED 
Representative listed in your telephone directory, or 
WRITE THE FACTORY FOR NEW NO. 700 CATALOG. 


A precisely controlled air 

cushion provides an extended 

- adjustable range, more 
accurate pressure 

boo regulation, 
increased 

\ capacity in 
; ; = cim. ——— 
i ‘ allowable pri- 

3428 So. Elati St., Englewood, Colo ny TO 
rt dg? adjustable delivery pressure is 2 to 
*. Series 20AA 


Where Air it Used in Industry 20 pal. Pipe sizes—'4", %, 1” 
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Working oil level 1 iti 
sliding wp tube me hani 
is readily adapted to an know) 
method of automatic actuation. The 
fluid drives are available in four siz« 
for use with motor rating 
ind 25 hp at operating 
ind 1800 rpm, plus 
Models 55 and 76 onl 
tions up to 4 | are permitt 
stant torque loads and 5:1 for 
torque loads. American Blower 
Detroit 32, Mich 
For more information 
Circle 90, inside back cover 


Variable Pitch 
Motor Pulleys 


hese motor pulleys, designed for 
use with a B section V-belt are mad 
of non-interlocking, non-serrated ma 
chined cast iron discs that are smoot! 
ill the way down to the minimut 
pitch diameter. The pulley has o1 
impregnated bushings on the pulley 
shaft and requires no greasing. The 
pulleys are rated at 3 hp at 1750 rpm 
with 2.8:1 speed variation and | hp at 
1750 rpm with 2.3:1 speed variation 
respectively. Dimensions are 34 x 5 in 
dia., 43 x 5} in dia. Both pulleys ai 
ivailable in stock bores of %, % and 
g in. Gerbing Mfg. Corp., 11800 Mil 
waukee Ave., Northbrook, III. 

For more information 


Circle 91, insde back cover 


Hydraulic Air Coolers 

A line of ait type and water t pe 
oil coolers for industrial hydrauli 
systems are available in single unit 


(Continued on page 295) 
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cailedeneudagent’ RELIEF VALVES 


for continuous power removals up to 


37 lp {besed on 85 F entering water Protect Your Air Equipment 


temperature ['wo smaller coolers of 


equal size can be used in parallel from Excessive Pressure Build-Up 


Maximum recommended working 


pressure is 75 psi for both the oil and 


the water sides DIAPHRAGM TYPE VALVES 


[he coolers are available in singk 


unit sizes for oil flows up te 70 gpm AUTOMATIC PROTECTION 


Norgre elie falves ¢ ymé | / 
ind for continuous power removals rgren Relief Valves automatically 
oe Mode! 62AX2 protect fluid lines and connected equip- 
up to 13.2 hp based on 100 F aver V4" pipe size ment from damage resulting from 
ige ambient temperature. Vickers Inc excessive pressure build-up, and provide 
- | controlled operation of fluid recircu- 

Detroit 32, Michigan ; I , : 


lating systems 
For more information 


Circle 92, inside back cover EASILY ADJUSTABLE— 

Norgren Relief Valves can be set to 
relieve automatically at a specified pres- 
sure. 44”, 4”, 53”, 4%” pipe sizes avail- 
able with maximum relief settings at 
15 psi, 50 psi, 75 psi, 125 psi, or 250 psi; 


a . %” and 1” sizes available for maximum 
relief settings at 15 psi, 50 psi, 75 psi 
Tih) : ) eettings ‘rome 


a _. 


or 125 psi. Pressure settings remain 
constant 


RUGGED CONSTRUCTION 

The diaphragm is made of strong, tough, 
nylon-reinforced synthetic rubber and 
its large area assures you of positive 
valve action and close control of operat- 
ing pressure 





POP SAFETY VALVES 


Null Indicator Norgren Pop Safety Valves prevent the 


. 98 ie well ; lab] build-up of dangerous excessive 
+2 ul indicator is availabke pressures on air tanks. When the tank 
in three different sensitivities, with pressure exceeds the valve’s relief 
100. 200 pressure setting, the valve auto- 
am matically pops open and rapidly 
releases air from the tank. When 
trical Instrument Co., Grenier Field, the tank pressure returns to a safe 
Manchester. N. H load, the valve automatically 

, closes. Performance of these 
For more information valves is not affected by vibration 


Circle 93, inside back cover a”, %”, 38”, 12” pipe sizes 


full scale current ratings of 
and 500 ua, respectively. Marion Elec 


Mode! 1003 
%” pipe size 





Sealed Potentiometers 


\ line of encapsulated potentiom LOW FLOW RELIEF VALVES 


eters is available in both wire-wound Small, inexpensive, low capacity 
ind composition-element types. Claro valves suited for a wide variety 

I ee pe of uses—for relieving low-volume 
stat Mfe Co., In Dover, N. H 1ir compressors, as automatic relief 

For more information of secondary pressure on cylinder 

gas regulators, as a small water relief 
valve, and similar uses requiring relief 
it low rates of flow. 4%” and,” pipe sizes 


Circle 94, inside back cover 


A | Iniversal Without obligation, learn how Norgren Model 61A2 
— ‘ Relief Valves can reduce costs in your Ya" pipe size 
Cylinder Mountings plant. Call your nearby Norgren 


‘ Representative listed in your 
These mountings are said to elimi- telephone directory . 


nate problems due to misalignment 


between cylinders and their loads or WRITE THE FACTORY FOR NEW No. 700 CATALOG. 


3428 So. Elati St., Englewood, Colo. 


They are available in two forms: a 
hinge-mount cylinder with universal 
mounting brackets at cach end and a 


cvlinder with universal trunnion and j Wherewer Air it Used in Industry 


(Continued on page 298) 
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Morse HY-VO Chain offers designers high- 
hp capacity; space and cost savings 


Sales Engineer Harold Kimmel points out 


‘ op 
wa 


Morse Hy-Vo Drive 


connecting 185-hp Chrysler V-8 industrial engine to Dennison radial 
piston hydraulic pump. Engine speed is reduced from 3600 to 1800 
rpm. Drive operates on 17% " fixed shaft center distance. 


Morse Hy-Vo’s exclusive rocker joint 
design and freedom from chordal action 
reduce wear and friction, eliminate 
stretch, and permit fixed shaft centers. 


MORSE 


Narrow Hy-Vo Drive transmits power 
smoothly, efficiently at 6,250 fpm in new 


jet-engine starter. 


In building the Pre-Flight Equip- 
ment Jet Hydrostarter, the basic 
design problem was to find a com- 
pact, efficient method of transmit- 
ting power from the primary motor 
to the pumps which actuate the 
hydraulic starting motor. In addi- 
tion to providing a 50° speed re- 
duction, the power transmission unit 
had to withstand reactive shock loads 
up to 100 hp, occurring each time the 
jet fuel is ignited. 


The solution was a stock Morse Hy- 
Vo Drive only 3” wide. This com- 


pact unit proved to be the most 
economical method of transmitting 
the required HP at high speed in the 
limited space. 


Hy-Vo Drivesare built for maximum- 
load-carrying capacity per inch of 
width at both high and low speeds. 
They provide smooth, efficient power 
transmission at speeds up to 8500 fpm. 


Call or write for complete informa- 
tion and engineering assistance on 
Morse Hy-Vo Drives. MORSE 
CHAIN CO., A BORG-WARNER 
INDUSTRY, ITHACA, N. Y. 


POWER TRANSMISSION 


PRODUCTS 





Fosbond zinc-phosphating Process 
made EVEN BETTER with new, improved 











© Gives you one-coat painting 


© Lowers effective phosphate weight as much as 70% 


© Reduces maintenance cost by cutting down sludge 


© Gives more and better surface activation at reduced cost 


Painted metal surfaces (on automobile 
bodies, home appliances, and other 
products) enjoy greatest 
resistance when protected beforehand 
with Pennsalt Fosbond® coatings. Now, 
a pre-Fosbond bath with ACTIDIP 
brings about even greater crystal refine- 
ment, prevents powdering, allows finish- 
ing with a single coat of paint. New, 
improved ACTIDIP, used as a pre-rinse, 
reduces subsequent zinc phosphate coat- 
ing weights up to 70°; 
ings applied without surface treatment. 
As an ingredient in Pennsalt Activated 
Cleaners, ACTIDIP activates during the 
pre-cleaning cycle and reduces zinc 
phosphate coating weights by as much 
as half. 


corrosion- 


over those coat- 


ducti 





With recent improvements in formula- 
tion, ACTIDIP makes your job easier, 
boosts your coating quality: (1) Free- 
flowing and non-caking, mew ACTIDIP 
dissolves more easily, speeds tank charg- 
ing; (2) ACTIDIP has greater stability, 
will not lose its superior activating power 
at higher cleaning temperatures; (3) 
ACTIDIP, alone or in a Pennsalt Acti- 
vated Cleaner, reduces sludge and main- 
tenance costs in the phosphating bath. 


Two convenient forms. New, improved 
ACTIDIP comes to you in a choice of 
two forms: (1) Super ACTIDIP Powder 
for use in its own activating bath be- 
tween cleaning and phosphating; (2) 


in phosphate-coating weight is shown by these photomicrographs (enlarged 


84 times). Untreated panel (left) requires 1006 mg./sq. ft. for adequate phosphate protection, 
while ACTIDIP-treated panel (right) requires only 277 mg./sq. ft. for effective coverage 


a a a a oe 


Produ t | none 


S * & 2 F r. oO 


Pennsalt Activated Alkaline Cleaners 
for soak or spray cycles—cleaning and 
activation in one bath. Either form you 
choose gives your organic finish a better 
start towards corrosion-resistance, long- 
lived luster, and lower cost. 


Find out why Pennsalt’s Fosbond Proc- 
ess means the best in phosphate coat- 
ings, and how ACTIDIP can bring you 
better finishing at lower costs. Ask your 
Pennsalt man or write Metal Processing 
Dept. 278, Pennsylvania Salt Manufac- 
turing Company. East: Three Penn 
Center Plaza, Philadelphia 2, Pa.; West 
2020 Milvia Street, Berkeley 4, Calif. 
In Canada: Pennsalt Chemicals of 
Canada, Hamilton, Ontario 


Pennsalt 
Chemicals 


Metal Cleaners * Phosphate Coatings * Cold-Working Lubricants 


Y 2 YY & 
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universal mounting bracket for the rod 
end. 

Common applications for cylinders 
with universal mountings include the 
operation of hopper gates, elements 
rotating about shafts such as gear 
segments and levers, and objects 
moving on wheels or tracks such as 
trucks or transfer tables. They also 
compensate for deflection and mis 
alignment where cylinders are con 
nected to structures that are riveted, 
bolted or welded together. Hanna 
Engineering Works, 1765 N. Elston 
Ave., Chicago 22, III 


For more information 





Circle 95, inside back cover 


eeechances are 
PRESTOLE HAS IT! 


PRESTOLE Single or Multiple impression 
fasteners, having a variety of sizes and 
shapes, can be used to speed up, simplify 
and add greater sespaaall te attachments 
involving one or more hole locations. 


Typical applications include hinges, baffles, 

switch boxes and assemblies, radiator grilles 

and similar specialized components requir- 

ing one or more hole locations for regular or 

blind fastening. 

These PRESTOLE fasteners, featuring the 

outstanding PRESTOLE impression, can 

be made to special specifications. In most 

cases new tooling is not required. There- . 
fore, quantity delivery to your production is Repeat Cycle 
possible immediately, and costs are reduced - a” a0 

ae reer . Electronic Timer 
PRESTOLE is solving fastening problems 

at an average rate of 15 per week. Over the A fully 
years, PRESTOLE engineers have solved : 
thousands of problems involving fasteners providing adjust ible time intervals 
used in automobiles, refrigerators, stoves, from 0.1 to 200 


radios, television sets and similar products ' 
of daily use by the public ; suitable for a range of industrial and 


J laborato ontrols. Repeatability of 
Yes, chances are PRESTOLE HAS IT! \ ne. ee oe 


1 per cent or better is achieved under 


\ 
normal operating conditions. Power 
resto e 0 supply required is 105-120 v, ac. G. C 
‘ Wilson & Co., 1915 Eighth Ave., 
LL 
CORPORATION Huntington, W. Va 


For more information— 


1305 MIAMI ST., TOLEDO 5, OHIO Circle 96, inside back cover 


enclosed electronic timer 


sec is said to be 








a 


ENGINEERING APPLICATION DATA... 


FOR: 


Portable Electric Meters 


These wattmeters, voltmeters and 
Application___ 


milliameters should be of particular 
interest in aircraft electronics and 


servomechanisms, where power sup 
plies operate at 400 to 1000 cps, and 
where previous 60 cps instrumentation 


(Continued on page 300) 
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with FALK Steelflex Couplings 


Ever since the first Falk Steelfiex Coupling was designed and 
built, we have firmly held to these beliefs: 


a. A coupling, to give fullest value, must do more than merely 
connect driving and driven machinery —it must protect the machinery 
and prolong its life. 


2. A coupling, to be truly flexible, must overcome the effects of 
shock and vibration, as well as shaft misalignment. 


Proof of the soundness of those beliefs is furnished by the record. 
More than one million Faik Steelflex Couplings have been used on 
every conceivable type of industrial application ... giving trouble- 
free service, providing maximum protection to connected machinery. 


A single basic type —the famous Type F —fills 90% of all 
x industrial application needs. It is versatile, efficient and 
economical. And—it is always available from factory, field 
or distributor stocks, in a wide range of sizes. 
Write to Department 247 for engineering bulletin, 
including selection and dimension tables. 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


® Single Helical Gears 
@ Herringbone Gears 
© Flexible Couplings ®@ Marine Drives 
@ Shaft Mounted Drives © Stee! Castings 


MANUFACTURERS OF: 


@ Motoreducers 
© Speed Reducers 


@ High Speed Drives @ Weldments 


© Special Gear Drives © Contract Machining e« a good name in industry 


The New 
Type F Spacer Coupling 


Here is a Steelfiex coupling specially 
designed to permit fast, easy installation 
and removal in horizontal and vertical 
applications where it is impracticable to 
move the connected units—or wherea 
space-gap (up to 12 in.) is necessary 

Like all Steelfiex couplings, the Type F 
Spacer gives long, trouble-free service and 
maximum 3-way protection for connected 
machinery: it provides torsional resilience 
to reduce shock and vibration; itaccommo 
dates parallel or angular shaft misalign 
ment; it allows free (or limited) end float 


An outstanding feature of the Steelfiex 
Spacer is that it can be installed or re 
moved in one piece (see photo below); no 
dismantling or servicing of the coupling is 
required. Pump assemblies can be discon 
nected and removed without disassem 
bling the coupling, without exposing 
working parts 


The Steelfiex Spacer coupling is 
prelubricated at the Factory and can be 
installed, or removed and reinstalied, 
without disturbing the lubricant—a highly 
desirable feature. 








COMPLETE DESIGN SERVICE! 


Nobody could expect a busy design 
engineer to keep up with all properties of 
all thermoplastics. That's Gering’s job 
—and we offer highly practical 
advice on thermoplastics for your specific 
application. Also ideas on possible design 
modifications to cut cost or simplify assembly 
* This i is only part of Gering’s complete engineering and design 
service—all under one roof ...al]] under one 
responsibility backed by Gering’s knowledge resulting 
from over thirty years experience of producing 
high quality plastics. 


COMPLETE PRODUCTION FACILITIES! 


For fast service—backed 
by rigid quality control ...come to 
Gering for all your thermoplastic 
extrusions. At your service are 
hundreds of dies... complete custom 
die-making...and a wide range of 
modern extruders. Why not send us your blueprint—let 
us bid on your next job. Find out for yourself that 
Gering means top quality plus dependable delivery... made 
possible only by one of the most complete and efficient 
extrusion plants in the world! 


pore gt GERING 
Polyethylene, Acetate, 
Acrylic, Vinyl, Polystyrene, PRODUCTS, 


Butyrate; (Tenite 11), 
Ethyl Cellulose, Copolymers Monroe Street, pe N. J, 


New Parts and Materials continued 


is inadequate. They are electro-dy 
namometer type instruments with an 
entirely new coil system which results 
in an outstanding high-frequency re 
sponse—a_ typical voltmeter having 
practically flat response to at least 
1000 cps. Rawson Electrical Instru 
ment Co., 110 Potter St., Cambridge 
2, Mass 

For more information 


Circle 97, inside back cover 


Recording Oscillograph 


These oscillographs will operate 
inder conditions such as: acceleration, 

G along any major axis; temper 
ure, 65 F to lf I’; humidity 
up to 100 per cent; altitude, up to 
100,000 ft above sea level. The 590 
has a 36 trace capacity with 
vide records; the 591 records a maxi 
mum of 50 traces on 12 in. records 
Such components as power supply 
units, timing units, record identifica 
tion units and transmissions are com 
pletely interchangeable 

Ihe units have five basic recording 
speeds, and magnetic clutches in the 
transmission will multiply these by 
factors of 1, 4, 16, or 64 producing 
1 total of 20 separate recording speed 
Midwestern Instruments +) ind 
Sheridan Road, Tulsa, Okla 

For more information 


Circle 98, inside back cover 


Cathode Ray Tube 
Retains Traces 

\ disect-display storage tube is avail 
ible for industrial and laboratory us¢ 
which can capture and retain visual 
displays of transients without resorting 
to photography. Employing a special 
storage target just behind the viewing 
screen, this 5 in. tube retains single 
tracings or successive writings at high 


(Continued on page 303) 
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Yes, a giant! The largest single machine 
ever built — a 50,000 ton closed die forg- 
ing press — is now in production at the 
Wyman-Gordon Air Force Heavy Press 
Plant, producing larger light alloy forg- 
ings with thinner sections and closer tol- 
erances than heretofore available. This is 
one of the several giants representing the 
greatest forging press capacity assembled 
anywhere under one roof. 


With this equipment augmenting exist- 
ing heavy steam hammers and mechan- 
ical presses at Worcester and Harvey, 
Wyman-Gordon operates the greatest 
range of closed die forging equipment in 
the world. Now, as for nearly seventy 
five years, there is no substitute for a 
forging and in forging there is no substi- 
tute for Wyman-Gordon experience, 
know-how and quality. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM °® 


HARVEY, ILLINOIS 


MAGNESIUM @® 
WORCESTER 1, 


STEEL © TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 








ONE OF THE GARLOCK 2 000 
’ 


Springless Klozure (cutaway) shown on a 
BALL BUSHING (linear ball bearing) 
manufactured by Thomson Industries, Inc 
Manhasset, New York 


Kiozure* Oil Seals Protecting bearings from dust and other 
contamination is as important in linear applications as it is in 

rotary bearing applications. That's why Thomson Industries, 

selected Garlock Klozure Oil Seals Model 71-A for their linear ball 
bearing. Thomson found that the unique design of the 71-A and 

its synthetic rubber sealing element made it ideal for their 


limited space, low pressure, grease retaining application 


Let us show you how one of “the Garlock 2,000” can help 
you you can choose from two thousand different styles 
of packings, gaskets, and seals to meet all your needs. 
It’s the only complete line... it’s one reason 

you get unbiased recommendations from 

your Garlock representative. Call him 

today or write for Klozure Catalog 10. 


*Registered Trademark 
THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


Mechanical Seals, 
Rubber Expansion Joints 


Gu Fe Xa <_ Ke. A Packings, Gaskets, Oil Seals, 
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brightness, until they are intentionally 
erased. Photography need be used onl How 


when permanent records of selecte SHENANGO an R008 POR TROUBLE 
traces are required for files — 
According to the manufacturer. CENTRIFUGAL because all these parts have been 


some general specifications of the tube CASTINGS centrifugally cast by Shenango 
ire as follows: resolution, 60 written pay off! Centrifugal action forces all gas and 
lines per inch; brightness, 50 foot impurities from the m¢ lren metal 
lamberts; usable screen d er, 4 : Defects that ordinarily show up in 


y Ire ¢ > ‘ e y 
in., min. Hughes Products, I Ang machining or service 
> 5, Calif "the 
me 4), : nated. Next time you need 
For more information 


Circle 99, inside back cover 


i! ’ 


sleeves, rings, rolls, bearing 

ings, Or any annular or symn 

cal part, rough or precision 
ished, contact: Shenango-Penn 
Mold Company, Centrifugal Cast- 
ing Division, Dover, Ohio 


Table-Top 
Reproduction Machine 


Ihis machine has a 30 in. printing 





width, top mechanical speed of § ft 
10 in. per minute, variable speed 
drive with selenium rectifiers, 1200 w 
quartz lamp with 34 in. active 


und a 12 x 30 in. rear delivery 


The device ope! ite on a 
17.2 


< amp, iC 


Ss 


cps, 
Che machine does not requir 
vents, darkroom facilities or auxiliary 
equipment. Exposure and develop 
ment are automatically synchronized; 
1 single control 
machine on or off and regulates 
speed. The unit is 15 x 453 x 3] 
leep. Charles Bruning Co., In 
Montrose Ave., Chicago 41, III 
For more information 
Circle 100, inside back cover 


Ball Point Printed 
Circuit Dispenser 
Liquid resist fo 
mtained in ball point dispensing 
tubes will withstand nitric acid in 
etching the finished layout of a printed 
circuit. The resist comes in several 
colors, making it possible when laying f 
out the circuit to color code the E ra 
a 
. A 


viring for checking out the prototype 
ricalh 
i iit 


CENTRIFUGAL 
CASTINGS 


Fi 
A 


unit. The resist is also electri 
insulator, and n be left on as a COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 
MONEL METAL «+ NI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 


t 
il} 


(¢ ontinued on page 306) 
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IT’S NEW 


IT LISTS ALL PRODUCTS 


products 
FROM STOCK!”. 


COMPLETE CATALOG 


GEARS 


MITER S 


é5 
eBS, 


HELICAL 


PINION — 
wine (RAK 


eam PUNIONS 


SPROCKETS & CHAIN 


BORED-TO-Si2E 
SPROCKETS 
{Oo} 
aS 
pay 
SINGLE od soe 


‘2 
ae 


: Qf Sy 


TAPERED BUSHINGS 
> AND SPROCKETS 


SPEED REDUCERS 


A) ta 
m Ts ae. FZ 
“= = oa 
REPLACES iz Ege 
THESE THREE NOW—iIN ONE A). 


CATALOGS = COMPLETE CATALOG — ALL RSS samme 


LY; 


THE LATEST INFORMATION 


No. NP-5S ‘* on the bigger-than-ever BOSTON GEAR line. SS 
, Lists hundreds of new products—new models— Se 
new sizes. Get your copy—it’s your indispen- of u t Lj 


i i = BOSTON Gear BRONZE BEARINGS 
sable guidebook to new efficiency, new econo a ae 


% 
3 6S 


my in power transmission. Boston Gear Works, 
NeW PRODUCTS 71 Hayward Street, Quincy 71, Massachusetts. ( 
cams PILLOW BLOCKS 


7 a FROM YOUR 


UNIVERSAL JOINTS 
COUPLINGS * PULLEYS 


50 pages 


of engineering 
data for 
DISTRIBUTOR drive design 


For nearest Distributor, look under “GEARS” 
in the Yellow Pages of your Telephone Book. 
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doing unusual jobs unusually well 


for 20 years 


Rubotex gives air, dust and moisture a technical 
Layers of Rubotex assure tight effective seal between metal shut out as an effective non-corrosive seal around 
pylon and metal wing wrface of CHANCE VOUGHT'S door ond gloss of new U. S. GAUGE PRESSURE 
F7U-3 CUTLASS. Also valuable for streamlining purposes PILOT. Dribok odhesive on smooth surface of 
and cushions the two metals when pylon is attached to Rubatex mokes application easy and sure. 
wing of jet fighter. 





better performance cheaper 


Nitrogen plus natural resiliency of rubber 
team up in Rubatex to recover quicker than 
other soft rubber materials after being com- 
pressed and to keep coming back for a 
longer time. Unique closed cellular structure 
shuts out oxygen, heat, cold, moisture and 
dirt even at cut edges—eliminates expense 





for special coating or molded-on skin. No 





restriction as to shape or size. Can be die 
cut or stripped. Easily cemented to other 
materials. Available in soft, medium and 
firm grades in varying densities and thick- 
Non-porous Rubatex gasketing is the perfect ness. Write and let us tell you how you can 
sealing agent for Expando-Mount installer get better gasketing, sealing and cushioning 
(accordion plected-like door which slides out to performance cheaper with Rubatex. 

fit window openings) on MITCHELL ROOM AIR 

CONDITIONERS. Insures complete, durable, air- 

tight, water-tight, dust-tight installation for life 


also manufacturers of. 

Rubatex Closed Cellular Vinyl 

Rubotex Insulation Hardboard 

Rubotex-Crepe 

Rubatex Softee-Crepe 

Rubatex Viny! Foam . be 
Rubotex Plastic Seine Floats 


GREAT AMERICAN INDUSTRIES, INC. 
RUBATEX DIVISION, Bedford, Virginia 


of air conditioner. 
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INVESTMENT 
CASTING IS 
ECONOMICAL 


© Performance requirements demand use of alloys that are difficult to form. 
or machine. 

e Intricate shape or unusual contours cause expensive machining, finishing, 
and/or assembly costs. 

© Production runs too small to warrant machine set-ups. 

e Part sizes are smaller than 10” or lighter than 10 pounds. 

e Realistic tolerances and inspection standards are specified. 


ARWOOD engineers will gladly help you with your design and production 
problems. They are casting specialists. Let them study your blueprints or 
a sample part and save you time, effort and money. 








A CASE IN POINT! 
LIGHTER, STRONGER, CHEAPER 


Stainless steel hinge for military ordnance com- 
ponent was formerly composed of a stamped bracket 
and machined hinge, welded together and assembled 
to a complicated anti-rotation device. Entire unit is 
now cast in one piece and is lighter and stronger. 
Hole-reaming is only machining required. 





ARWOOD PRECISION CASTING CORPORATION 


Plants: Brooklyn, N. Y 
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Write TODAY for your FREE copy of “A Critical Survey 
of Investment Castings”, written especially for design 
and production engineers. 








325 W. 44th St., New York 36, N. Y 


“PIONEERS IN INVESTMENT CASTING" 





¢ Groton, Conn. © Tilton, N. H. © Los Angeles, Calif. 


New Parts and Materials continued 


permanent protective coating to the 

copper circuit against corrosion and 

dirt. Each tube will deposit circuitry 

te in. wide. Techniques, 178-84 Cen 
tral Ave., Hackensack, N. J 

For more information 

Circle 101, inside back cover 


Power Supply Rated 
At 15 Kva 


The 15 kva unit provides a precisel; 
regulated 401.08-cps, three-phase out 
put, with frequency regulation held 
constant within 0.01 per cent, no 
load to full load, 80 to 100 per cent 
power factor. The motor-generator 
set operates from a standard 220/440 
v, three-phase, 60-cps supply. Drive 
motor, magnetic clutch 
and exciter are in-line mounted on 


ncrator 


common base A remote console 
houses the starting and output con 
trols, meters for monitoring voltag« 
and current, and the regulator com 
ponents. Electric Specialty Co., 211 
S. St., Stamford, Conn 

For more information 


Circle 102, inside back cover 


Mirror-Magnet Assembly 


This device was designed to sim- 
plify examination of the bore of all 


| firearms for proper cleaning and main 
tenance. It can similarly be used to 
inspect the interior surface of any 
hollow, lengthy part 
The unit consists of 


4 powerful 
magnet in a heavy bras 


(Continued on page 308) 
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The 50-ton weldment above is one of fifty-five identical Press Beds 
produced for one manufacturer of heavy presses. This piece, and 
the parts and assemblies illustrated at the left, are typical of thou- 
sands of Steel-Weld Fabricated units produced and machined by 
Mahon for manufacturers of processing machinery, machine tools, 
and other types of heavy mechanical equipment. Are you taking 
full advantage of the possibilities offered by welded steel compo- 
nents in your products? In the design of almost any type of heavy 
machinery there are pieces and sub-assemblies that can be pro- 
duced more satisfactorily and more economically in welded steel 
—and with the additional advantages of less weight, greater 
rigidity and predictability. When you consider weldments, think of 
Mahon . .. because, you will find the Mahon organization a unique 
source for welded steel in any form ... a source with complete 
facilities for design engineering, fabricating, machining and assem- 
bling . . . a source where design skill and advanced fabricating 
techniques are supplemented by craftsmanship which assures you 
a finer appearing product embodying every advantage of Steel- 
Weld Fabrication. See Sweet's Product Design File for information, 
or, beter still, have a Mahon sales engineer call at your convenience, 


THE R. C. MAHON COMPANY «© Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicego 


Engineers and Fabricators of Steel in Any Form for Any Purpose 


\ 
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ROLLER CHAIN 
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WHERE 
TWO HEADS 
ARE BETTER 
THAN ONE 
FOR COST CUTTING 


DESIGNS 


= 
| 
= 
= 


Carefully considered drive designs call for 
Whitney . . . for both specialist engineering 
assistance, and a complete line of precision 
steel chains and sprockets. Whitney offers 
you 60 years of accumulated know-how in 
solving power transfer and conveying drive 
problems for a majority of America’s in- 


dustrial production. 


Today, for example, keeping pace with modern design requirements in 
such fields as mining and agriculture, Whitney has developed an exclusive 
Mine Loader Chain and Self-Lube Agricultural Chain, both bringing new 


concepts of performance and long life 


Whitney Roller, Silent and Conveyor Chain is available in all A.S.A. sizes 
Attachments for Roller and Conveyor Chain increase adaptability and de 
sign possibilities. Whitney Sprockets are furnished in all standard types 

from stock or made to order. Whitney Flexible Couplings are designed for 


wide adaptability, easy assembly, positive operation and long life 
Whitney Service Centers and distributors assure fast deliveries and engi 


neering assistance throughout the U.S. Write for technical catalogs pro 


viding complete data on drive applications 


CHAIN COMPANY 
CREATORS OF SELF-LUBE ROLLER CHAIN 
204 HAMILTON STREET + HARTFORD 2, CONN. 


* SILENT CHAIN + CONVEYOR CHAIN + SPROCKETS + FLEXIBLE COUPLINGS 


New Parts and Materials continued 


core, chromium finished, with a swi 
vel-mounted mirror. The handle is 
24 in. long, the mirror itself less than 
1 in. dia. Ullman Products Corp., 
15 River St., Norwalk, Conn. 

For more information 


Circle 103, inside back cover 


Rack for Drafting Board 


Clamped to the back corners of the 
drawing board, this device permits 
practically any size of reference mate 
rial to be hung in a position where 
it is easily referred to. The rack 
consists of two telescoping tubes that 
can be placed as much as 36 in. apart 
Ihe reference material is hung with 
clips on a cord stretched between the 
grooved tips. Draftray Co., 1316 E. 
24 St., Minneapolis 4, Minn 

For more information 
Circle 104, inside back cover 


Digital Computer 

(his frequency counter computer 
is small (144 x 7 x 19 in. wide for 
standard relay rack amount). The 
Model 309 indicates pressure, tem 
perature and flow directly in numbers 
from the frequency signals of the 
sensing gages. This new PIF com- 
puter gives a visual read-out from 000 
to 999 in steps of 1, thus providing 
i percentage type indication for maxi 
mum utilization of digits. Perform- 
ince is read instantly without trans 
lation 

The computer may be used in 
conjunction with a printer o1 electric 
typewriter to produc e permanent digi 
tal recording of the processed data 
Digital output signals from the com 
puter can be made available in either 
binary or decimal form. Byron Jackson 
Div., Borg-Warner Corp., P. O. Box 
2017A, Terminal Annex, Los Angeles 
54, Calif 

For more information 


Circle 105, inside back cover 
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Tough textured coating 


| by John L. Armitage & 
y Company New | 

| 
| 


or TY that travels 


“In designing the Person it was ipparent that by its very nature this 
versatile set would be er i variety of locations patios, recreation 
rooms and kitchens. An attractive, durable, scuft-resistant finish was needed 
RCA Victor selected a coating based on Bakevire Brand Vinyl Resi: 
Colored, textured and tough, this finish withstands the demanding wean 


portable usage A report from RCA Victor 


Have a new product problem in coatings’ A wide selection of coating 
based on Bakevire Brand Vinyl Resins may provide the answers. Thes« 


finishes give long-lasting protection against corrosives temperature ex BRAND 


tremes, abrasion and destructive atmospheres RESINS for COATINGS 


If you would like a list of suppliers of coatings based on BaKELIT! 
Resins and a free copy of ou booklet, “Coatings for General Industry 
write Dept. RZ-145 
Vinyl, Phenolic, Epoxy, and Styrene Resins for Coatings 
d 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corpora ust 421 


The term Bakewrre and the Trefoil Symbol are registered trade-marks of UC( 
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a good wite...if you choose 
with cane, it will look 
atten youn comfont and aid 
you in youn wonk ton a 


fong time to come 














= 


name CHAIRS 
ARE 


GOOD CHAIRS 


Scientifically planned to aid YOL 

in your work designed to sup- 
port you comfortably whether 
you re chewing your pencil or bent 
over hard at work engineered 
from the quality materials YOU 
would recommend, with  inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique and with removable, 
replaceable covers in a wide range 
of fabrics and colors to match 
YOUR decorating plan 


Pictured, Cramer Hi-Model 
4D-22T with forward-tilt 
seat; others available. All 
are low-gravity balanced for 
safe use on casters if 


desired 


ir Co., 
Posture Cha it 
S05 Charlotte, vpn ae o we 
at wee design 
a “Model chairs Geen 
Croming Wrenitects and engine 
w 


ee 


Name —————_ 


——. 


le 


Firm —— 


address ———— 


/ © A qood chain ia like \ 





CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterbead, see page 329. 


Switches—Catalog C, 
appliance, aircraft, automotive, elec 


12 pp, describes 


tronic, marine, motor control and 
special application switches. Included 
are illustrations, ratings, dimensions 
and specifications. Carling Electric, 
Inc., 505 New Park Ave., W. Hart 
ford 10, Conn. 

Circle 106, inside back cover 


Fastenings—Booklet G20, 12 pp, covers 
plating and surface treatment of hex 
socket screws and other products 
Allen Mfg. Co., 133 Sheldon St., 
Hartford 2, Conn 

Circle 107, inside back cover 


Bronze Bearings, Bushings—Catalog 
56, 109 pp, covers line of industrial 
bearings, bushings and bars 
Bronze Co., New Castle, Pa 

Circle 108, inside back cover 


Johnson 


V-Belts—Bulletin V-1400-B20-P, 8 pp 
describes V-Belts available for drives 
employed in heavy industrial applica 
tions and miscellaneous light ma 
chinery. Contains a complete listing 
of multiple V-Belt sizes availabl 
Worthington Corp., Oil City, Pa 
Circle 109, inside back cover 


Plastics—Catalog, 100 pp, has dat 
m all types of plastics, definitions and 
detailed information on buying and 
Includes such ma 
icetate, lucite 
vinyls, saran, 


working plastics. 
terials as plexiglas 
nylon, polyethylene 
phenolics, polystyrene, polyesters, rein 
forced plastics, coatings. Fry Plastics 
Co., 7826 S. Vermont Ave., Los 
Angeles 44, Calif 


Circle 110, inside back cover 


Hydraulic Pumps, Valves—Booklet, 24 


pp, contains descriptive folder, engi 


neering drawings, price list. Simplex 
Engineering Co., Zanesville, Ohio 


Circle 111, inside back cover 


Right-Angle Gearmotor — Booklet 
B-6579, 4 pp, describes gearmotor 
for applications requiring 1 to 30 
hp Westinghouse Electric Corp 
P. O. Box 2099, Pittsburgh 30, Pa 

Circle 112, inside back cove: 


Vinyl-Metal Laminates—Booklet 12 
pp, has samples and physical properties 
of a semi-sized vinyl sheeting bonded 
to metal, with suggestions for use 
Columbus Coated 
Columbus 16, Ohio 
Circle 113, inside back cover 


Fabrics Corp., 


V-Belts and Sheaves—Booklet 20P50, 
+4 pp. In addition to providing selec 
tion tables for A, B, C and D section 
variable speed drives, the booklet in 
cludes information on design features, 
drive principles, horsepower rating ta 
bles for section belts, a speed range 
table showing the variation in rpm 
when using two sheaves in combina 
tion, and accessory equipment. Allis 
Chalmers Mfg. Co., 1002 S. 70 St 
Milwaukee, Wis 


Circle 114, inside back cover 


Compressors—Booklet, 12 pp, with 
flow charts in colors describes a means 
whereby compressors can be staged in 
onjunction with the use of a wid 
range coil. The horsepower required 
for the first stages is reduced com 
pared with ordinary air conditioning 
methods. A. I. McFarlan Co., 
West St., New York 6, N. 


Circle 115, inside back cover 


Canned Motor Pumps—Bulletin 1050, 
+ pp, has performance curves, dimen 
sions, principles of construction and 
operation, cut-away views, materials 
available, power requirements. Chem 
pump Corp., Station M, 1300 | 
Mermaid Lane, Philadelphia 18, Pa 


Circle 116, inside back cover 


Rotary Gear Pump—Booklet, 14 pp, 
gives dimensions, ratings, other data 
on steel block pumps. Northern Ord 
nance Inc., subsidiary Northern Pump 
Co., Columbia Heights, P.O., Min 
neapolis, Minn 


Circle 117, inside back cover 


Investment Castings—Booklet, 40 pp, 
contains physical, 
chemical properties of 26 investment 
Stellite Co 


(Continued on page 313) 


mechanical and 


casting alloys. Haynes 
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ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION * ELGIN, ILLINOIS 








ELECTRIC MOTORS 


+++ the choice of leaders 
in industry 
“ 


MORE POWER IN SMALLER FRAMES The Wagner DP Motor packs 
more power in a smaller frame and this smaller size means ease 
of handling and stocking ...less space required for installation. 


You get better 


performance with these 


Wagner DP Motors 


Wagner DP motors are doubly protected by (1) rugged, cor- CAN BE RE-GREASED FOR LONGER LIFE This motor will operate 
for years without regreasing bearings are completely enclosed 


rosion-resistant cast iron frames, smoothly rounded so that _Sapuee, guavisions have been made fer ebiding tcbsleant end ter 


no moisture can collect on them. Motor feet are cast as an the removal of old grease in cases where re-greasing is necessary. 
integral part of the frame for maximum strength and rigidity. 

(2) Enclosures on the DP motor are completely drip-proof 

virtually splashproof. Air intakes are located at the bottom of 

the endplates and air outlets are located at the base of the 


frame—one on each side. 


Although engineered to meet the re-rated NEMA specifica- 
tions which call for more power in smaller frames, the same 
high quality and long life performance that have made 
Wagner Motors ‘the choice of leaders in industry’’ for many 


years has of course been retained. 


Full information and principal dimensions are given in 
Bulletin MU-202. Write for your copy today. 
COOL RUNNING Specially designed baffles direct cooling air from 
the blowers through the motor and provide protection for the 
stator windings. Blowers are an integral part of rotor ond 
move large volumes of air without noise or vibration 


Wagner Electric G@rporation 


6406 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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Catalogs and Bulletins continued 


- 


30-20 Thomson Ave., Long Island 


City, N. ¥ 


Circle 118, inside back cover 


Plastic-Impregnated Moldings—Cata 
log C-56, 14 pp, gives information and 
various specification tables. Continen 
tal-Diamond Fibre Div., Budd Co., 
Inc., Newark, Del 


Circle 119, inside back cover 


Miniature Connector—Bulletin, + pp 
provides specifications and applications 
for seven connector series. Gorn Ele 
tric Co., Inc., Electronics Div., Stam 
ford, Conn 


Circle 120, inside back cover 


Steel Castings—Bulletin 556-C (chart 
identifies ACI and Empire designa 
tions with corresponding AISI type 
number, ASTM designation and other 


designations and trade names of sit ? =—§ complete line 

ilar alloys. Emp Stecl sti 1K j 

Reading, Pa | | . ; designed for 
Circle 121, inside back cover ' é ge high range— 

ner pe el ar ne | with stainless steel 

well as individual number wheels, r 5 j Or beryllium copper 

ment Co, 702-10 W. Jackson Bhd Seg construction. 


issemblies for built-in application 


Chic igo 0, I}] actual size 


Circle 122, inside back cover Bourns—designer and manufacturer of its own Bourdon tubes—now brings this 
; : proved component to absolute and differential pressure | t ometers. Three instru 
Aluminum Impact Extrusions—Man ment models are provided for an extensive range of applications 


ual, 32 pp, describes recently devel 


oped techniques, industrial and com 
mercial applications. Aluminum Co. of 
America, Aicoa Bldg., Pittsburgh | 
Pa 


Circle 123, inside back cover 


Stainless Steels—Vechnical Stud) 
10 pp, discusses chromium-nickel 
manganese steels, and provides detailed 
charts, graphs and information on 
cold rolled mechanical properties 


vated temperature propertics, phi 


properties and corrosion resist 


Allegheny Ludlum Steel Corp 
Oliver Bldg., Pittsburgh 22, P 
Circle 124, inside back cover 


Solenoids—Bulletin 200, 6 pp, de 
scribes a-c and d-c solid frame, and 
a-c laminated solenoids. Comar Elec 
tric Co., 3349 Addison St., Chicago 
i8, 

Circle 125, inside back cover 


Electric Motors—Technical data sheet, 
1 pp, has dimensions and reference 
drawings for motors in the new NEMA 


(Continued on page 314) 
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Mode! 704 

Differential Pressure Potentiometer — for corro 
This unit has a stainless steel Bourdon tube and fittings, 
to withstand fuming nitric acid and other corrosive fluids 

All mechanica| joints are Heli-arc welded. The instrument will 
measure differential pressure between two high pressure source 


Model 705 

Absolute Pressure Potentiometer 

This absolute pressure potentiometer measures pressure 
in ranges of 0-100 to 0-1000 psia—extending the range 


_ of Bourns Aneroid Capsule instruments 


Model 706 

Differential Pressure Potentiometer — for no» 
The Bourdon tube in this high range instrument is made 
of berryllium copper for use with non-corrosive fluids 
With the low pressure port vented to the atmosphere 
this unit can be used as a gage pressure instrument 


All models have a durable stainless steel case... compact 
configuration... excellent linearity, resolution and hysteresis 
The rugged linkage system and Bourdon tube assembly 

provide excellent shock, vibration and acceleration characterist 
All models are now in quantity production 

Write for new literature 


OURNS LABORATORIES 


General Offices: 6135 Magnolia Avenue Riverside, California 
Plants: Riverside, California— Ames, lowa 





pe 


in the finest | 
PRODUCT 
FAMILIES! 


Rugged, long-lasting and trou- 
ble-free, Dormeyer Solenoids 
serve vital purpose in many 
famous products. The same 
dependable performance can 
be yours with Dormeyer .. . all 
types and sizes of Solenoids 
custom-engineered to your 
requirements. 


Dormeyer also makes a 
complete line of coils and 
transformers. 

. /® 
Send b/p or specs for / ; 
estimate —no obligation. |g ™n,.. 
Request free 20-page a 
data-packed catalog. Pn, ean,, 


DORMEYER INDUSTRIE 


"a5. ‘ 


s 


3414 Milwaukee Avenve, Chicago 41, Ill. 
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Catalogs and Bulletins continued 
standard sizes. Acec Electric Corp., 
40 E. 49th St.. New York 17, N. Y. 


Circle 126, inside back cover 


Speed Reducers—Bulletin 600-C, Spp, 
describes double-enveloping worm gear 
reducers and gives specifications and 
horsepower ratings. Cone-Drive Gears, 
Div. Michigan Tool Co., 7171 E 
MeNichols Road, Detroit 12, Mich 


Circle 127, inside back cover 


Miniature Relay—Bulletin, 2 pp, has 
complete description, technical data, 
and illustrations on mercury plunger 
relay. Ebert Electronics Corp., 212-329 
Jamaica Ave., Queens Village 28, N.Y 


Circle 128, inside back cover 


Seals—Bulletin $-205-2, 
5 pp, provides construction, service 
and application information. Crane 
Packing Co., Dept. PEN, 6400 Oak 
ton St., Morton Grove, III. 


Circle 129, inside back cover 


Mechanical 


~ 


Digital Instruments—Catalog 356, 28 
pp, contains illustrations, charts and 
characteristics of automatic digital 
ohmmeters, readouts, data reduction 
systems, peak reader systems, record- 
converters and 
binary decimal converters. Non-Linear 
Systems, Inc. Del Mar Airport, Del 
Mar, Calif. 


ing systems, a-c d- 


Circle 130, inside back cover 


Sensing Devices—Catalog, 19pp, de- 
scribes thermistors, varistors, and as 
semblies and contains technical data 
and illustrations. Victory Engineering 
Corp., Springfield Road, Union, N. J 


Circle 131, inside back cover 


Solenoid Valves—Catalog 200, 22 pp, 
describes line of electrically operated 
two-way solenoid valves for air, gas, 
steam and liquid flow control. Lists 
available dimensions, specifications, 
pressures, applications and includes 
price list. Atkomatic Valve Co., Inc., 
545 W. Abbott St., Indianapolis, Ind 


Circle 132, inside back cover 


litanium—Bulletin, Spp, contains cut 
rently available data on corrosion re 
sistance and suggests applications 
Mallory-Sharon Titanium Corp., Niles, 
Ohio. 
Circle 133, inside back cover 
Ceramic Parts—Bulletin 563, 4 pp, 
mechanical and _ electrical 
(Continued on page 318) 


supplies 


YOU CAN’T BEAT 
GARRETT SERVICE 


I'm not a wise guy, but I do know 
about the service these Garrett plants 
give you. Seems hard to believe. 
Those fellows bend over backwards 
to help you out in an emergency. 
And their regular service means you 
always get deliveries when promised 

. sometimes before. 

Of course, when it comes to quality 
they are tops on lock washers, flat 
washers, spring washers, hose clamps, 
stampings and assemblies. They 
have three plants equipped with the 
most modern high-speed automatic 
machinery to turn out billions of parts 
to exact specification . . . complete 
heat treating, plating and finishing 
facilities. If you don’t believe me, 
next time send your order into 
Garrett. You'll see why their custom- 
ers say YOU CAN'T BEAT GARRETT. 


LOCK WASHERS 

FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 
Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


jarret 


(OF PHILADELPHIA ) 
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Type “DIE” Totally Enclosed 
Motors (Non-Ventilated) 


Type “DIF” Totally Enclosed 
Motors (Fan Cooled) 


Type “J Power Transmitters 
with solenoid 


Your new 
ileliclm@maclicl (ele MT Ma-t-l-h a 
...- fo show you this varied line 
of superior motors 


Type “DI” Magnetic 
Disc Brake Motors 


Revised and up-to-date with new NEMA rat- 
ings and dimensions, this 20 page catalog is 
yours for the asking. It illustrates, describes 
and prices many different sizes and types of 
motors and contains much useful engineering 

data ... all conveniently ar- 


ranged for quick end easy ref To obtain your copy just fill-in the coupon below 


and fasten it to your letterhead. 
erence. An excellent publica- Pee SCARS NS Nee —oe ew ew ey 


tion for desk use. | ! 


I Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, NEW JERSEY 


: Yes, I'd like the new DIEHL Motor Catalog #3480 


DIEHL MANUFACTURING COMPANY ; 11 


l 
| 
| 
| 
Electrical Division of THE SINGER MANUFACTURING COMPANY } COMPANY | 
Finderne Plant, SOMERVILLE, NEW JERSEY . 

i 

_ 


ATLANTA ° BALTIMORE ° CHARLOTTE, WN. C. ° CHICAGO ° CINCINNATI 
DETROIT + MILWAUKEE + WNEEDHAM.MASS. + NEWYORK * PHILADELPHIA 
i city ZONE STATE 


| STREET 


| 
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Nicholson steam trap quality gives you... 


extra stamina for 
severest service 


Nicholson quality . . . throughout means the extra strength, extra 
capacity, extra stamina that never let down. And, Nicholson quality 
pays off, when it comes to discharging condensate and air from steam- 


using equipment . . . most efficiently, dependably, economically. 


Write, today, for your copy powerful valve action—big husky bellows. 


of new Bulletin 10-55— for positive shut-off—finely ground valve and seat. 
detailed information 
high capacity —effective use of large orifice. 


each unit service tested—with steam. 


When less than the best won't do, specify Nicholson. 








TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. - SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 


OM NICHOLSON sad Cnpay 
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Simple, compact and rugged in design, a RACINE Vane Type 


FLUID MOTOR transmits efficient hydraulic horsepower. 


Note its simplicity and the minimum of moving parts, all of which 
are self-compensating for wear, Extra capacity bearings, heavy 
duty shaft, tool steel vanes and alloy steel rotors, all contribute to 


efficient, dependable performance and maximum operating life. 


RACINE Vane Type FLUID MOTORS are available in several 
sizes with maximum output to 22 horsepower. Speeds from 50 


to 3500 RPM — operating pressures to 1500 PSI. 


Write today for full details. Let us show you why RACINE can 


give you “A Better Source of Rotary Force.” 


FLUID MOTOR 

Vane Type 

50 to 3500 rpm 
Pressures to 1500 psi 


A BETTER SOURCE OF ROTARY FORCE 


OTHER RACINE 
HYDRAULIC PRODUCTS 


= 


MODEL Q 
Variable Volume 
Vane Type 
Hydraulic Pump 


PRESSURE BOOSTER 
Up to 5000 psi 
Up to 7:1 pressure ratio 


4-WAY VALVE 


Twin Solenoid 
Pilot Operated 


RESERVOIR 
With Control Panel 
Designed to your space 
and circuit requirements 


RACINE HYDRAULICS & MACHINERY, 


2072 Albert Street 
RACINE, WISCONSIN, U.S.A, 


INC. 


Produc t 





“CHANGE IN PRODUCT”...“CHANGE IN MATERIAL”...“CHANGE IN PRO 
TOOLING”...“CHANGE IN SPEED”..."“CHANGE I} 


“CHAN 
DUCT”. 


SPEED” 


te 


IN TEMPERATURE”. . "CHANGE IN TOOLING”... 


CHANGE IN TIME”... .““CHANGE IN VISCOSITY”...°CH N HUMIDITY’ 


Can your machinery meet 
| the challenge 
4 of change ? 


-_ 


STERLING SPEED-TROL 
VARIABLE SPEED MOTORS 


Sterling Speed-Trol Variable Speed Motors 
provide you with one of industry’s greatest 
production advantages—versatility of machi- 
nery and equipment. Only by adapting speed 
of machinery to changes in product, material, 
volume or to any other factor influencing 
productivity and product quality can you 
have this important competitive advantage — 
operating machinery at optimum efficiency 
under changing production conditions. Inves- 
tigate the benefits Speed-Trol Variable Speed 
Motors can bring to your plant. They have 
your production future built into them. 


St 


STERLING SLO-SPEED 
GEAR MOTORS 


STERLING CONSTANT WRITE TODAY FOR STERLING SPEED-TROL 
NORMAL SPEED MOTORS VARIABLE SPEED MOTOR BULLETIN NO. 188 


Sterling offers you a wide range of 
4 ‘ Electric Power Drives of advanced 
; design—variable speed or constant 
- speed—with manual or automatic 
rs 


controls. 
STERLING MULTI-MOUNT 
SPEED REDUCERS 


@ TERLING 


ELECTRIC MOTORS 
Los Angeles 22 + Chicago 35 - Cincinnati 37 - New York 51 
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properties of technical ceramics. Amer 
ican Lava Corp., Chattanooga 5, Tenn 
Circle 134, inside back cover 


Industrial Wheels—Catalog HW-56, 
4 pp, describes design and construc 
tion features of different wheel com 
binations. American Pulley Co., 4200, 
Wissahickon Ave., Philadelphia 29. 


Circle 135, inside back cover 


Resistors—Bulletin PH, 4 pp, has spe 
cifications and descriptions for more 
than 50 types of resistors. Hycor Div., 
International Resistance Co., 12970 
Bradley Ave., Sylmar, Calif. 

Circle 136, inside back cover 


Precision Components—Bulletin G-3 
4 pp. contains specifications for en 
capsulated precision wire-wound 1 
iture magnetic clutches, precision 
wave filters, telemetering filter, pre 
cision ratio transformers, miniature 
toroid power transformers, magnetic 
implifiers, decade inductor units, pro 
gram equalizers, variable filters and 
variable attenuators. Hycor, 12970 
Bradley Ave., Sylmar, Calif 

Circle 137, inside back cover 


Plastics—Booklet, 48 pp, contains basic 
facts on sources and production of 
plastics, their growth and use in ever 
day living. The important qualities 
familiar uses, origins and resins aré 
given for phenolic, vinyls, polysterenes 
ind polyethelenses in graphic and 
tabular form. Bakelite Co., Div. Union 
Carbide & Carbon Corp., 300 Madi 
son Ave., New York 16, N. ¥ 

Circle 138, inside back cover 


Panel Instruments—Bulletin GEC 
368H, 12 pp, describes application, 
construction, dimensions and other 
data of 24, 34 and 44 in. sizes. Gen 
eral Electric Co., Schenectdy 5, N. Y 

Circle 139, inside back cover 


Polyester Laminates—Booklet, 12 pp 
tells of dielectric and physical propet 
ties of inorganic mat-reinforced pol 
ester sheet insulation. Insulation Man 
ufacturers Corp., 565 W. Washington 
Blvd., Chicago 6, IIl 

Circle 140, inside back cover 


Molding Compounds—Manual, 50 pp, 
covers descriptions of melamine mold 
ing compounds, characteristics, stor 
ige and handling, performing, pr 
heating, molds, design of molded parts, 
molding procedures, molding variables, 


(Continued on page 321) 
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: Hot-Chot Accom bli ng’ | 


\ 





EP a eT 


with MADISON-KIPP 
zinc and aluminum die castings 





“Hot-shot assembling” is a shop term but 
it is literal, because inserts are put in place 
and liquid metal under high pressure is 
shot into the die to surround and anchor 
the inserts in the die casting. 

In many cases the advantages of cast-in 
inserts provide substantial cost savings 


even though the casting process is slower 


than when no inserts are involved. 

The seasoned and skilled Madison-Kipp 
mechanics have had long experience in 
“hot-shot assembling.’’ They may be able 
to assist you in your problems. 

Please clip this ad as a reminder to 
contact us when you have die casting 


requirements. 


. MADISON-KIPP CORPORATION 


206 WAUBESA STREET «+ MADISON 10, WIS., U.S.A. 


Skilled in Die Casting Mechanics e Experienced in Lubrication Engineering e Originators of Really High Speed Air Tools 
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When you need them fast, 


Cap Screws 
reach you by 


It’s not enough to make 
Cleveland Cap Screws “Top Quality” if we 
can't ship them to you, our customer, when you 
need them. 


Your “due date” to us is more than an impersonal figure 
on your purchase order—we build our reputation on 
getting cap screws on their way to you in time to meet 
your needs. 


Our job is to make, stock and sell the widest possible 
range of sizes in Cap Screws, Set Screws and Milled 
Studs—ferrous and non-ferrous: bright, high carbon and 
alley steel heat treated, brass, silicon bronze, stainless 
steel. We also produce special hot and cold formed 
parts to your design and specifications. Standard Cap 
Screws are made in wide size ranges—%6" to 22” 
diameter and in lengths as you require. 


For extra fast service we keep stocks-on-hand of every 
size and kind we catalog, made by the Kaufman double 
extrusion Process that assures you extra strength, extra 
fastenability. Write for latest Stock List! 





A ie 
lores 8 
son: fat BE 
FE ReGE FF 
7 ihe 


Efficient stock “filing system” where millions of screws are ready for 
quick shipment from Cleveland's soon-to-be-occupied new plant. 





The Cleveland Cap Screw Company 


2936 East 79th Street ¢ Cieveland 4, Ohio * VUlcan 3-3700 TWX CV-42 


Warehouses: Chicago « Philadelphia « New York + Providence « Los Angeles 
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finishing and typical ipplications 
American Cyanamid Co., 30 Rocke 
feller Plaze, New York 20, N. ¥ 


Circle 141, inside back cover 


Sub-Fhp Motors and Blowers—} older, 
4 pp, contains ratings, torques, speeds, 
dimensions and weights. Fairchild In 
dustries, 110 Main St., Burlington 
Vt 


Circle 142, inside back cover 


lubing and Pipe—Box 
scribes copper ind 

pipe, includes alloys, tem] 
specifications, applications 
Lewin-Mathes Cx L111] 
Ave., St. Louis 2, Mo 


Circle 143, inside back cover 


Sprockets and Gears—Fold 

gives types available, dimensions 
terials. FE. B. Sewall Mfg. Ci 
Ravmond Ave., St. Paul 14, Min 


Circle 144, inside back cover 


Ohm’s Law Calculator—Pen 
minations of ohms when 

other factors are known 

ire not known. Also has 
sistance calculator and standard 
rule. Ohmite Mfg. Co 
Fluornoy St., Chicago 44, Ill 


Circle 145, inside back cover 


Automatic Lubrication Bull 
806-R, Spp, describes centraliz 
tems, equipment, acce 

Lincoln Engineering 

0, Mo 


Circle 146, inside bork cover 


hp Permanent Magnet Motors—Cata 
log 4344-3, 4pp, describes motor 
gearheads, centrifugal blowers, and 
tachometer generators rber-Colman 
Co., 1400 Rock St., Rockford, Ill 
Circle 147, inside back cover 


Shaft Couplings—Catalog 
Opp, gives specifications 
ratings, dimensions of 
chain, flexible and rigid t 
ing Mfg. Co., Maysville, K 

Circle 148, inside back cover 
Grooved Fasteners—Catalog, 24pp 
illustrates and describes lock pins 
studs and dowels. ‘lables and reference 
material are included. Driv-Lok Pin 
Co., Svcamore, II] 

Circle 149, inside back cover 


Stainless Pipe—Bulletin ‘1B-410, Spp 
deals with seamless and welded stain 


Continued on page 4322 


Product Engineering — July, 1956 


Variable Speed — Styled For 
Compact Machine Designs 


Horizontal 


(left or right) 


45° (left or right) 
Vertical 


REEVES 


FRACTIONAL Vari-Speed MOTODRIVE 


1 
WHERE DO YOU NEED > Reeves fractional hp. Motodrive is a 


| THE OUTPUT SHAFT? complete power package, engineered in 


Motor side, contro! side, 


over 100 assemblies to fit wherever your 
or vertical down b 


design calls for variable speed. 

Choose from vertical, 45° or horizontal! 
models in 4 to 1 hp... . get stepless 
accurate speeds— within a 2:1 to 10:1 
range—from as low as 3 rpm to a maxi 
num of 4660 rpm. 

Available in standard, weather resist 
ant, totally enclosed or splash-proof en 
closures; full range of manual or auto 
matic controls. 

REEVES Motodrive—the right speed for 


every need ... in any place. 


Write Dept. K23a—M543 for ratings and dimensions 


REEVES DIVISION + COLUMBUS, INDIANA 


RELIANCE tnxcincteine co * 





TIMER RELAY 
that eliminates 
controlled timing 
problems 


% No false contacts 

% Non sticking 

% Practically “fail safe" 
% Low cost timer 


STEEL MERCURY TIMERS 


eirner 
closed a 


COIL 
ENERGIZED 


Coil 
DE-ENERGIZED 


See telephone directory for local distr butor, or write 


DURAKOOL, 
ELKHART, INDIANA, 
700 WESTON RD 


INC. 
U.S.A. 
TORONTO 9, CANADA 


IN THE BOEING B-47 BOMBER: 


Magnesium Assemblies Made by B&P 











Tail cone and gun turret enclosure 
are supplied by B&P to General 
Electric Co.; smooth panel doors 
made for Lockheed and Douglas 
B-47 production; and the inboard 
and outboard jet pods for Bell 
Aircraft Co. In addition, B&P 


BROOKS & PERKINS 


, INC, 


Offices in New York, Washington 


produces magnesium cases and 
components for electronics systems 
in the B-47 and many other 
military planes. 

Write for folder describing 
B&P’s facilities for magnesium 
and titanium work. 


1956 W 
Detroit 


Fort St 
16, Mich. 


Los Angeles and Dallas 
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less steel pipe and welding fittings 
where corrosion and/or elevated tem 
peratures are determining factors. Bab 
cock & Wilcox Co., Beaver Falls, Pa 

Circle 150, inside back cover 


Machine ‘Tool Electrical Standards 
1956 edition, 3Spp, discusses such sub 
jects as motor and circuit protection, 
control circuits and circuit enclosures, 
and specifications for conductors. A 
section devoted to raceways and junc 
tion boxes represents considerable new 
material. A 3pp index and a glossary of 
electrical terms is given. National Ma 
chine Tool Builders’ Assn., 2071 1 
102 St., Cleveland 6, Ohio 

Circle 151, inside back cover 
Torque Tools—Manual, 27pp, is ex 
panded second edition. Now includes 
idditional torque application formulas 
Ihere are more suggested application 
illustrations. Tables show screw torque 
torsional 


data including minimum 


strength tabulations, torque ind ten 
on relationship charts for high ten 
sile and mild steel screws and torque 
conversion tables. P. A. Sturtevant 


o., Addison, Ill 


Circle 152, inside back cover 


Bronze Bearings—Stock List-S-56, 21 
pp, gives dimensions of bearings rang 
ing in size from 4 to 4 in. ID. Amplex 
Div., Chrysler Corp., Detroit 31, 
Mich. 

Circle 153, inside back cover 
Instrument Tubing—Bulletin 456, 
+pp, gives information on advantages, 
limitations, installation and available 
stock sizes and colors for each product. 
Dekoron Products Div., Samuel Moore 
& Co., Mantua, Ohio. 

Circle 154, inside back cover 


Synthetic Rubber—Booklet, Spp, de 
scribes chemistry, properties. E. | 
DuPont de Nemours & Co., Inc., Wil 
mington 98, Del 

Circle 155, inside back cover 


Electric Brakes and Clutches—Bulletin 
WEB6212, 8pp. has complete specifi 
cations for primary electric brakes, 
clutches, clutch-brakes, clutch-coup 
lings. Warner Electric Brake & Clutch 
Co., Beloit, Wis 

Circle 156, inside back cover 


Powder Metallurgy 
l2pp, refers to nearly 250 articles and 


Bibliography, 


papers printed in more than 50 US, 
(Continued on page 325) 
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in automobiles 


everybody benefits from Stainless Steel 


THE MANUFACTURER styles your 
car with Stainless Steel because it’s the readily 
workable, long lasting metal with beauty and 
sales appeal. 


THE DEALER is proud and confident to 
offer a product made with Stainless Steel, He 


knows that nothing compares with Stainless for 
durability and customer satisfaction 























THE PURCHASER from long experience recognizes Stainless Steel as 
the easy to clean metal that keeps its shape and good looks under the toughest 
conditions of driving and weather. Also it’s a big plus at trade-in time. 


Mc LouTH STAINLESS STEEL 


FOR THE PRODUCT YOU MAKE TODAY AND THE PRODUCT YOU PLAN FOR 
TOMORROW SPECIFY McLOUTH HIGH QUALITY SHEET AND STRIP STAINLESS STEEL 


Mc LouTH STEEL CoRPORATION DETROIT, MICHIGAN « MANUFACTURERS OF STAINLESS AND CARBON STEELS 





TDA BRAKE: 


contro] > 
e ‘ ee can t? 
_ ‘fit rotates-- - 


... an economical new air brake 
designed for a variety of automotive applications 


£ lay 
a2 £0TLE 


trouble - free economy hoes provide perfect 
achieved principally through with camhead. The rolle 
impler design and improved man- n open-type support 
ifacturing methods > to rotate. Brake linings 
Air-actuated, the “TW” Brake available u » YO” it 


, | 
operates through a precision- 


1 thicknes 
forged one piece camshaft 

The cam design provides a 

constant, equal rate of lift to 

both shoes The entire shaft 

assembly is heat treated for 

maximum strength 


ro S10N 


ROCKWELL SPRING AND AXLE COMPANY . ‘ . 
aswranura ow For every industrial, agricultural 
or automotive application where braking is required! 


TDA Plants at: Detroit, Mich gan Oshkosh, Wisconsin « Utica, New 


York 
Ashtabula, Kenton and Newark, Ohio + New Castle, Penn 


syivania 





een § = 5/00 Aluminum Corrosion! 


Insure Paint Adhesion 


eres §=— Provide Ornamental Finish 


“usses a 
Cambrids 
dg \l 


inside back cover 


} 
inside back cover ; 178 


Aluminum Surface Conversion Coating 


DOES ALL THREE!... fixes /mmediotely Too 


Here’s a process that provides alumi- The Turcoat 4178 Coating becomes non 
Circle 160. inside back cover 


Glass Fiber Moldings 


; 


num with an ornamental, paint-grip smearing immediately upon withdrawal from 

ping, corrosion-resistant coating and processing. Drying is unnecessary. Parts can 

does it faster and better! be handled freely while still wet without 
Turcoat 4178 works on the surface danger of smearing or streaking coating 


Position Encoders—B 


conversion principle...that is, the coat- 


u é all le | the etal 
ing is partially derived from the meta - MEETS GOVERNMENT 


itself. Thus, coating and metal ars <= SPECIFICATION 
firmly interlocked even in tiniest —— Meete ‘Kfoverame: 
crevices. The coating is a light golden : Specification MIL-C 
color that imparts a special beauty . 5541 
when used for decorative purposes 
One user reports that square footags EASY TO CONTROL 
processe d has doubled since the install 
ution of Turcoat 4178. Key to this 


542 taskds tusk cones speed is the manner in which the coat 
ing “sets” and becomes non-smearing \ 
Servo Motors , ( immediately. Drying is unnecessary 
Parts can be further processed without 
EASY TO USE 


Apply by imm 


" 
pray washer or han 


any delay in production! Moreover, the 
coating is uniform. There are no light 
tell-tale untreated sections around . 
inside back cover —_ , ' 1 d Gold «¢ 


welds corners or holes , ] 
‘ udl 


Plastic Pipe and_ Fittings 


lrite for detailed 


inside back cover 


Magnetic ‘Tapes—B 


Please affix coupon to company letterhead 
ry} 
) 


ivsical and magnet Trop : TURCO PRODUCTS, INC 
MM 1) . 6135 S. Central Ave., Los Angek 
a e Please send me detailed techni 
+, St. Paul, Minn mation on Turcoat 4178 
TURCO PRODUCTS, INC. 


a; PLOCE 


Circle 165, inside back cover 
1’ : 


j 


ind specihcation 


(Continued on page 329) Manufactured in Canada by B W. Deane & Co., Montreal 
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There’s NO problem in Stainless Castings 


that we can’t answer for you— 


Write for this book on 
AL STAINLESS STEEL 
CASTINGS 


32 pages of valuable and 
complete data on stainless 
castings: analyses, proper- 
ties, technical data on han- 
dling and heat treatment, 
typical applications, how to 
order, etc. 


ADDRESS DEPT. PE-79 








Odd shapes or intricate sections are 
certainly no problem—look at some 
of our stainless steel casting products 
illustrated above. We could show you 
hundreds more. And size is no con- 
sideration, either—we're equipped to 
handle any stainless castings—from a 
few ounces to thousands of pounds. 
The really important point for you 
to consider is not the matter of shape 
or size, but of experience. The AL 
Buffalo Foundry is a group of special- 
ists in high-alloy steel castings exc/u- 


sively . .. pioneers in both the static 
and vertical-centrifugal methods of 
casting stainless steels. 

For your assurance, there’s a long 
record of years of successfully answer- 
ing difficult service conditions with 
sound, clean-grained AL Stainless 
Steel castings—free from defects, easy 
to machine and dependable in supply. 
@ Let us quote on your stainless casting 
requirements. Allegheny Ludlum Steel 
Corhoration, Henry W. Oliver Building, 
Pittsburgh 22, Pennsylvania. 


Allegheny ludlum 57 


Warehouse stocks carried by ail Ryerson Steel p‘ants 
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WITH THE GREATEST 


THE SELENIUM RECTIFIER 


anufacturer 





cceptance 





More design and component engineers in the radio-TV industry have placed 


their approval on Federal Selenium Rectifiers than any other make— 


And HERE’S why— point by point: 


LONGER LIFE...5,000 hours life expectancy in 
approved applications. 


HIGHER OUTPUT VOLTAGE...3 to 612 higher B+ 
output volts than competitive selenium rectifiers in 
conventional doubler circuits. 


LOWER TEMPERATURE RISE...2° C to 10° C lower 
average operating temperature than competitive 
selenium rectifiers. 


SUPERIOR HUMIDITY RESISTANCE. . . passes 1,000- 
hour life test in 95% relative humidity at 40° C. 


PROVEN MECHANICAL CONSTRUCTION ... brass 
eyelet or aluminum stud construction used exclu- 
sively. Patented “dead-center” construction allows 
stack to be tightened until rigid, without affecting 
the pressure-sensitive selenium characteristic. 


( 


A DIVISION OF 


Cy 


SB) 


UNDERWRITERS LABORATORY ACCEPTANCE FOR 
85° C OPERATION ...Federal’s popular radio-TV 
types have been tested and accepted by UL for 
operation at cell temperatures of 85° C. 


CONSERVATIVE RATINGS... rectifiers offered to the 
industry are rated only after exhaustive tempera- 
ture rise and aging tests on minimal grade units to 
insure full value and satisfaction 


MORE UNIFORM QUALITY... Federal rectifiers are 
automatically 100% tested and inspected to meet 
standard forward and reverse current specifications, 
as well as for dielectric strength. 


to satisfy any quantity requirement. 


MORE ENGINEERING KNOW-HOW. the research 
and design facilities of the world-wide, American- 
owned International Telephone and Telegraph Cor- 
poration assure continued product leadership. 


For full information, write Dept. F-642A 


Federal Telephone and Radio Company 


A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


COMPONENTS DIVISION + 100 KINGSLAND ROAD + CLIFTON, N. J 


In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd 
Export Distribytors: international Stendard Electric Corp., 67 Brood St 


Montreal, P.Q 
New York 





* Control Components Digest + 





News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 





FIRST TEST DIVE, on a leash, for new midget sub. Fairchild engineers stand by. She passed 
this and other tests and was turned over to Navy. 


New 4-man midget sub joins Navy 


Only 50 feet long, but packing a 
mighty wallop, the USS X-1, a new 
midget submarine has just been pre- 
liminarily accepted by the U.S. Navy 
from the builders, Fairchild Engine 
Division of Fairchild Engine and Air- 
plane Corporation, Deer Park, Long 
Island, 

The 25-ton X-] carries a 4-man 
crew, can dive under or cut through 


100% inspection here! 


No statistics, no probability theory in 
this 100% check! She’s measuring OD 
and concentric ity of ceramic resisto1 
cores—just two details in Ward Leonard's 


steel nets protecting harbors, and 
sneak up rivers and canals to attack 
power plants, bridges and dams. 

And, among the many design fea- 
tures contributing to the striking pow- 
er of this new Naval weapon, you'll 
find reliable Ward Leonard controls 
for the electric drive —just one of the 
ways Ward Leonard products are aid- 
ing national defense. 


a 


BAS > COMPONENTS for new dimming system 


New 500-to-] dimmer for fluorescents 
A new Ward Leonard dimming system 

for hot-cathode 40-watt T-12 fluorescent 

lamps handles up to 140 lamps with a 


dimming range of 500 to 1. Simple and | 


non-electronic, the new dimmer is de- 


signed for control of cove lighting, lumi 


rigorous and continuous quality control. 
But, it’s checking details like these on | 
every single unit that gives Ward Leon- | 
ard products their reputation for accu- | 


racy, stability and long life. 


nous ceilings and multiple lamp fixtures 
in theatres, auditoriums, churches, offices, 
restaurants, and night clubs. Dimmer cir- 
cuit output is unaffected by change in 
connected lamp load. For complete data, 
write for bulletin 76F. 


75-ton shield door gets 
fingertip control 


Centralized Ward Leonard motor con- 
trols slide the massive shield door for this 
modern cyclotron into place for research 
experiments at Brookhaven National 
Laboratory, Upton, Long Island, N. ¥ 


Made of concrete with steel support 


and weighing 75 tons, the 5- by 8- by 12 
ettects 


nud le l 


foot door protects personne 1 from 
of radiation when deuterons (the 
of heavy hydrogen) are 


an energy of 20 million « 


accelerated to 
] 


, 
lectron voits 


Easy derating for 
group-mounted resistors 


This family of curves will help the d 
signer allow for mutual heating of resis 


oat 


888 
8 


in free oir 
3} 
in mesh end.) * 


z 





y 
TING 


S sé 
PERCENT OF SINGLE UNIT RA 


° 


PERCENT OF SINGLE UNIT RATING 
= 


1 ] 9 0 11 12 
NUMBER OF TUBES IN cour 
tors mounted in close proximity. It’s typi 
cal of the practical design data you'll 
find in Ward Leonard’s 65-page Catalog 
15. Write for your free copy today 


WARD LEONARD 


ELECTRIC COMPANY 
63 SOUTH ST., MOUNT VERNON, W. Y. 


WR cal EE rgintered Contiols Since (892 


| RESISTORS - RHEOSTATS - RELAYS - CONTROLS DIMMERS 
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such as numbc f threads pe! inch 
length, and quantities per package for 
socket head cap screws in regular, 
giant and microsizes. Standard Pressed 
Steel Co., Box 545, Jenkintown, Pa 


Circle 166, inside back cover 


Knitted Wire Products—Bulletin A-1, 
Spp, describ ipplications Alloy 
Metal Wire Div., H. K. Porter Co., 
In Prospect Park, Pa 


Circle 167, inside back cover 


Subminiature Connectors — Bulletin 
1-6, Spp, contains photographs, di 
mensional data oldermg, mounting 
ind shell deviatioi Cannon Electric 
Co., Catalog Department, 3208 Hum 
boldt St., | Angeles 31, Calit 


Circle 168, inside back cover 


Wire-Wound Resistors—Bulletin D-la 
tpp has dat 
testing, toleran 

non t miina 

ient International Resistance O 
#01 N. Broad St., Philadelphia 8, Pa 


Circle 169, inside back cover 


Planetary Gear Transmissions—Book 
let, 8 pp. describes seven different 
models of transmission for applica 
tion to road building equipment, lift 


mila 


trucks and equipment. Ameri 


\i fg Co New Ave 
Circle 170, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads 


Graphite For Atomic Reactors—Book, 
61 pp, is a complete printing of a 
paper present d at the UN Interna 
tional Conference on Peaceful Uses 
of Atomic Energ (,ennc' Aug. 8-20, 
Information is presented on the 


production of ificial graphite in the 


1 
ectric furna s of raw ma 


terials and processing variations, and 
three chapters are devoted to the phys 
ical, mechanical, and chemical prop 
erties. National Carbon Co., 30 E. 42 
St., New York 17, N. ¥ 


Sheet Metal Weight Calculator—In 
stead of calculations being made per 
quare foot we ight, this slide rule gives 
the weight per lineal foot in any size 
width of sheet metal. Dayton Rogers 
Mfg. Co., Minneapolis 7, Minn. 











THE (SHAPE OF THINGS IM [7TTT} 


MOLDED LIFE GUARD 
KEEPS SWITCHES FROM DROWNING 


APPLICATION 
Water seal for push bu 


machine. 


tton switches on top brand washing 


molded port 
PROBLEM ock that will provide a s withstan 


Compound © rubber st agree and be - t Produce © 
: 1) s 
ith good electrical re detergen buttons from 
purl ting action © eal pur 
deteriora 


ou 
rt thot W"" 
molded - ut restrict! 





efinite 


water wi 


ACUSHNET PROCESS COMPANY 


NEW BEDFORD MASSACHUSETTS 
eee Precéston Molded RUBBER, SILICONES -""APCOTITE” BONDING 


Address all communications to 768 Belleville Ave., New Bedford, Mass 





New Taylor 
Copper-Clad Laminates 


now available in production quantities 


After months of research and experimentation, Taylor 
is now in production on two brand new copper-clad 
laminates that give you opportunity to realize—on a 
sound basis—the full potentials of printed circuit 
construction. 


Produced by an exclusive Taylor process that per- 
mits the use of readily available, high purity rolled 
copper, these laminates are supplied in two grades— 
XXXP-242 Copper-Clad, with a premium quality 
phenol paper base material; and GEC Copper-Clad, 
with a superior epoxy glass base material. 


Taylor makes both of these copper-clad laminates in 
sheets approximately 37 x 49 inches . . . in thicknesses 
from .015 to .25 inches . . . with copper on one or both 
sides. 


Whatever your experience with copper-clad laminates 
. .. whatever your ideas on the subject . . . it will be to 
your advantage to find out just what the new Taylor 
materials can do for you. Contact the nearest Taylor 
sales engineer . . . for more information or for your 
sample order. 


sistivitY 


of circult 


yh. 
ond strend ° , Perm ig ade. ona stent 


TAYLOR FIBRE CO. Plants in Norristown, Pa. and La Verne, California 


Branch Offices Distributors 
ie : . 
Atlanta Detroit Philadelphia Grand Preite, enss 
Boston* Indianapolis Rochester* 


Chicago* Los Angeles San Francisco” Novston . + | ~ d P| L} F 
Cleveland* Milwavkee* St. Louis Miami a m ! n a t e a S t | C S 


Dayton* New York* Rockville, Conn. Toronto 
Y 


*Teletypewriter service at both plants and these branches. S V ul Cc a n | Z e d F l b r e. 
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Neither underpowered nor overpowered— 
that’s because each of these units is equipped with a 
right-for-the-job Chrysler Industrial Engine. 

Power shovels, for example, require a lot of power plus 
something extra when occasion demands. Chrysler supplies 
the 331 cubic inch displacement Ind. 56 Engine for 
regular power requirements plus the dual-cooled Chrysler 


Industrial Torque Converter for stepped up torque as needed. 


Transit mixers, industrial lift trucks and towing tractors 
may not require as much torque as the shovel; however, 
they do need protection against the wear and tear of stop and 
go operation. Chrysler Ind. 30 Engine gives them 230 
cubic inch displacement and Chrysler gyrol Fluid Coupling 
prevents shock loads, engine stalling and lengthens life 
of engine, drive and equipment, 


perfect power for an 


Ditchers, farm combines, loaders, orchard sprayers ~ 
whatever power they need, there’s a Chrysler Industrial 
Engine to supply it. If the unit also requires power takeoff, 
mechanical or velocity governor, 3, 4 or 5-speed 
transmission, propane or natural gas burning carburetor, 
Chrysler can supply these and many other 


accessories, factory-installed. 


Don’t let power stall your plans. Check specifications 
against your requirements. Then see your Chrysler Industrial 
Engine Dealer — find him in the Yellow Pages of your 
telephone book under “Engines-Gasoline” — or write direct 
for catalog: Dept. 37, Industrial Engine Division, 

Chrysler Corporation, Trenton, Michigan. 


SPECIFICATIONS—CHRYSLER INDUSTRIAL ENGINES 





ind. 30 ind. 31 ind. 32 ind. 33 ind. 52 ind. 56 


No. of Cylinder 

“Type of Engine—4 Cycle 
Bore—Inche 

Stroke— Inches 

~~ Displacement—Cu. In 
‘ Compression Ratio 
~~ Valves— Arrangement L )HV 


Silent 


Chain 
Engine Width* 23'As Z 3%” d 30%" 28' 3/5" 
Engine Length* 327 31/3 32'%A2” 33's” 292'A>* 31°%A2" 
Engine Height* 3 , 22% 322% * 322%" 3 ~ 3424) 
Engine Weight* 575 ibs 610 740 ibs 760 - 712 —- 845 Ibs 
approx (approx.) (appro (appro (approx.) 
*Dimensions vary ry with equipment. Specifications subject to ona without notice 


CHRYSLER | 


industrial engines = 


HORSEPOWER WITH A PEDIGREE 


Camshaft Drive 























INDUSTRIAL ENGINE DIVISION e CHRYSLER CORPORATION 
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TODAY's EMPHASIS is on speed — 
both in domestic appliances and 
industrial applications. Mica is a won- 
derful insulating material. It has ample 
mechanical strength, will not react with 
resistor substances and is unaffected by 
oils or organic solvents. It will not 
crack under extreme temperature 
changes nor lose its dielectric value. 


COMMUTATOR MICA INSULATION 


Molding Plate — Segment Plate 
— Mica Rings — Mica Segments 
— Mica Bushings 


Class B and Class H 


For all types of starting and 
generating motors 


Accurate to specified dimensions 


~~ Properties controlled to assure 
fullest efficiency of assembly 
and operation of commutators 


FLEXIBLE MICA ce] 
& COMPOSITES © J 
Class B and Class H 
Sheet, roll and tape forms 
Formed slot liners 


MICA TUBING 
Round, square, rectangular 

Class B and Class 

Ss dimensions 


COIL & SLOT 
INSULATION 


Molded or formed to 
specified dimensions 


Y-26 HIGH HEAT MICA 


Completely inorganic. Com 
bines the durability, high 
electrical insulation value 
temperature resistance and high 
reflective value. It is available 
in large sheets, 16” x 36” and 


16” x 50”. Pieces stamped to 
your exact specifications 


Tell us your area of interest and we will 
send you large samples for testing — 
or, better still, send your drawings for 
quotation and learn how you too can 
have better insulation at lower cost. 





hee co. 


Waltham 54, Massachusetts 


Waltham 54, Massachusetts 
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Ad Libbing by the Editor 


One of the pleasures of writing this 
Sans, Souci column is the correspon 
ence that | 


cause the 


get from the readers. Be 
column is written “san 
souci,” that is, “without care,’ 
lows that there will be errors of 
sion and commission. Hence 
letters 


Along that line 
Pittsbu 


from the readers 
Charles ] Poth of 
] 


roh wrote me, “The artick 


Sans, Souci on page 387 in vour April 


issue states that, “The shots that killed 

the strikers at Homestead Steel 
think if vour 

will look into this matter ¢ar 

that the people who re 

guard Admit 


vicious strike 


writer meaning 
will find 
killed were the 
tedly it was a very 

This is one of th 
in which both parties to the quest 


irmed 
se happy instance 


re both right and wrong 

I must confess that the incident 
was written entirely from memorn 
About twenty vears 
the detailed report of the Congres 
tional Investigation of the Homeste 
Strike. So as soon as I got Mr. Pot! 
ird I decided to refresh my mem«¢ 
I found the answer in the book “Hi 
torv of the Labor Movement in tl 
United States’ written by Phil 
Foner, published by the Internat 
Publishers of New York City. I 
In Volume 
of this extremely well written b 


lieve the price is $5.00 


beginning on page 206, the author 
presents in detail the whole stor 
the deplorable Homestead Strike 

‘he author, Dr. Foner 
inaterial from the manus ript 
of the Al of | hie idquarte 


papers of Terence Powderly wh 


obt 11K 


» I delved into 


General Maste 
Knights of | 
J. Browne of 

America 
merabk ther 
manuscript 
pamphlets 

Dr. Foner is 
Colle ge of the City 
1 Ph.D. from Colw 
1 member of Phi 
history at the Cc 
New York 


of e Hom 

nakes extremelh 
I will present only 
line of the author 
00k tells the story 

In effect, the 
yany had a labo 
nen which Va 
1892. Henry 
een put 
Steel Comp 
intl 


And 


gamated Associ 
the mplo C 

tead plant 
Carnegie Steel 
mtract to the 


t insatisfac 


tremely 


1use it involve 
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DIHEDRAL COUPLINGS 


TRODUCE TRULY SELF-ALIGNING COUPLINGS 


Gt WO CXT4 COST 


NEW Ajax 3-D Dihedral Couplings are self- The success story of Ajax Dihedral Couplings 
gning to 3 degrees, yet cost no more than created an insistent demand for a coupling 
dinary gear type couplings. providing Ajax Dihedral performance on direct- 
ney are designed and built on the same prin- connected equipment where misalignment does 
ale used in the D-100 Series Ajax Dihedral not exceed 3 degrees. 


supling introduced 5 years ago. 
£ ; £ 


Features of the new Ajax 3-D Dihedral Coupling include: 


Cut-away view of Ajax 3-D Dihedral 
. P , Self-aligning Coupling showing 
3 degree misalignment capacity. arrangement of specially 
¥ designed gears and location of 


Load is distributed at center of teeth at lubrication seals. 
the point of greatest strength. 


More tooth strength is provided under 
misalignment than is possible with any 
other tooth shape. 


Exclusive Ajax Dihedral tooth design 
has less clearance than conventional gear 
type couplings. 





No end-of-tooth wear under misalign- 
ment. Johns-Manville “Clipper’’ seals 
keep lubricant in and foreign matter out. 
Compact overall size. 

Designed for NEMA motors with stand- 
ard keys. 





Low prices competitive with ordinary 
gear type couplings. 


AVAILABLE IN 5 SIZES 


Write for new Catalog No. 60 Patented or Patents 
Pending in U.S.A 
and forcign countries 





Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT ere noone 
Computer engineers 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON — an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 


ACT AT ONCE your education, experience 


and geographic preference to: 
Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY ¢ DAYTON 9 « OHIO 


- “a ” 
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hd 


igle washer 


"@urfaces can be a troublesome problem. Or- 
dinary nuts jam before they get close enough 
* to hold tight. One solution has been a costly 
mould construction permitting off-angle stud 
casting. 
The modern cost saving way is to use 
United-Carr’s new angle washer and washer- 
nut combination. This compensates for prac- 
tically any curve or can be used to secure 
studs that protrude at an angle through 
a flat surface. 
Tight fastening is assured and rattles 
never get a chance to start. 
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Ni) WW inn 
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Light, strong metal shell is slotted to permit protru- 
sion of stud at any angle within 45 degree arc 
Washer nut matches shape of shell, locks tight with 
normal wrench torque. 

The angle washer and washer nut aretypical of 
thousands of special-purpose fastening devices de- 
» signed and manufactured in volume by United-Carr 
oa help speed assembly, cut costs and improve prod- 


. 
etrperformance. For further information, consult 
; rest United-Carr field representative or 
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WHO BUYS 
DIE CASTINGS 2? 


These 
Industries 
Do! 


END USE DISTRIBUTION OF DIE CASTING SALES IN 1955 Totals represent all job shop sales 
Captive use not included. Source: Reports of members to American Die Casting Institute. 


2,000,000 6,000,000 
4 000 000 


10, 000, 000 
8, 000, 000 


14,000,008 18,000,000 22,000,000 26,000,000 30,000,000 
12,000,000 16,000,000 20,000,000 24,000,000 28,000,000 


In Pounds 
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DIE CASTING is the Process * ZINC, the Metal 


BUNKER HILL, the Preferred Zinc 





Last year set ail-time high records for die 
casting production and sales. Substantial 
increases in the use of die castings by the 
industry’s major customer groups indicates 
that when design engineers are faced with 
the competitive challenge of keeping qual 
ity high and prices low, more often than 
not the die casting process provides the 
solution. 


Consumption of zinc for die casting ts 
estimated at 410,000 tons — 40% of total 
slab zinc production. Shipments of zinc 
die castings by job shop, or custom, pro 
ducers represented some 67% of the zinc 
die casting metal consumption totals. The 
balance represents captive production by 
end-product manufacturers. 99.99 
metal which is the grade on which al! 
zinc die casting alloys are based ex- 
ceeded any other grade in total consump 
tion, displacing Prime Western last year 
for the first time in history. Most impor 
tant of all, the use of zinc die castings in 
creased in 8 of 11 industry groups. In 
industry’s efforts to keep quality high and 
prices low, the relatively young die cast 
ing process has become a major factor. It 
is inevitable, therefore, that the consuming 
industries will require more and more Spe 
cial High Grade Zinc. As pioneers in its 
production, Bunker Hill is taking 
steps to make greater tonnages of 
9$9.994.% metal available 


now 
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continued 


Helicoid Gages 


Long Life and 
enduring accuracy 
is built in! Why HELICOID Gages 


® Sustained accuracy of HELICOID Gages last longer! 
through years of hard service comes Socket (1) 
from superior design and construction. forgir 

The HELICOID Gage has many unique 
and exclusive features. It is not only a 
pressure instrument of the utmost pre- 
cision but one that requires but a mini- 
mum of maintenance throughout a long 
service life. 

The smooth rotation of the spiral 
movement and cam outlasts and out 
performs other gage types. There are 
no gear teeth to wear out. 

HELICOID Gages are available to meet 
every type of pressure indicating re 
quirement. Ranges are from 15 to 20,000 
p.s.i. and vacuum or compound. 


Write for catalog today 





Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


929-D Connecticut Avenue + Bridgeport 2, Connecticut 











AB 


What Type American 
Are You? 





It takes a lot of different types of people to make 
America what it is. And it takes different types 
y] 
of blood to make a blood bank . . . each as im- 
portant as the other .. . each needed desperately. 


Before the next 60 seconds have ticked away, 
four Americans will need blood to save their lives. 


Give blood today . . . and save a life tomorrow! 


the blood you give helps someone 


GIVE BLOOD 
NOW 


NATIONAL BLOOD PROGRAM ¥ 
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SCO REPORTS ON: 


tomorrow's aircraft accessories 


In well-equipped laboratories, in busy 
engineering offices, Pesco’s ““mind-power” 
is hard at work perfecting design concepts 
for tomorrow’s aircraft accessories. These 
will be vital elements of the jet, rocket and 
nuclear-powered aircraft now being 
planned to meet the challenge of the 
Atomic Age. 

This is a progress report from Pesco on 
what the future may hold for aircraft 
accessories. 


ADVANCED DEVELOPMENTS 


In development or preliminary design at 
PESCO are such unique products as pumps 
for propellants and special fuels—hydro- 
gen peroxide, ethylene oxide, nitric acid, 
propyl nitrate and others; pumps for cir- 
culating hquid metal nuclear coolant; an 
electro-hydraulic nuclear control rod 
mechanism; electro-hydraulic servo trans- 
fer valves; and air and gas turbine drives. 
Never content, Pesco engineers have set 
their sights on some eye-opening perform- 
ance standards. For aircraft of the future, 
they foresee fuel pumps that wil! operate 
t fuel temperatures of 800 pressures 
of 1,500 psi . and flows to 600 gpm 
Propellant pumps will provide capacities 
to 5,000 gpm, nuclear coolant pumps will 
handle 15,000 gpm (see illustration) 


DEVELOPMENT FACILITIES 


Development of tomorrow’s aircraft ac- 
cessories will require extensive physical 
laboratory facilities and Pesco has 
planned for this. At present, Pesco has: 
Hydraulics Laboratory, Fuel Laboratory, 
Electrical Laboratory and Materials Labor- 
atory. By 1957, Pesco will have added a 
High Temperature Fuel Laboratory, a 
High Temperature Hydraulics Labora- 
tory and a Propellant Laboratory. Longer- 
range plans call for an Advanced Pro- 
pellant-Nuclear Coolant Laboratory. In 
addition, Pesco has available the central 
research facilities of its parent firm, Borg- 
Warner Corporation. 


CURRENT DESIGN PROGRAMS 


Active prototype development work is now 
well-advanced on main engine fuel pumps 
for almost all major aircraft engines in- 
cluding the most advanced turbojet, 
turboprop and gas turbine models. 
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yesterday 


FUEL 
PRESSURES 
(psi) 


today tomorrow 


1200 1800 


TEMPERATURES 
150° 500° 800” 


150 GPM 


a" =» 


Projected performance characteristics 


for tomorrow's aircraft fuel pumps. 


Equally vital are afterburner pumps for 
the turbojet engines which require them 
Fuel booster pumps are being engineered 
for many planes and include such recent 
Pesco advances as line-mounted and plug- 
in types. Other projects include variable 
displacement hydraulic pumps and hydrau- 


lic motors. 


CURRENT PRODUCTION 


Pesco is more than a forward-looking 
development engineering organization— 
Pesco experience qualifies it as a top 
source for aircraft accessories. From 
Pesco production lines, the aircraft indus- 
try is now getting jet engine fuel pumps, 
fuel booster pumps, fuel flow controllers, 
hydraulic pumps, air and vacuum pumps, 
axial flow blowers, pilot’s pressurization 
suit air conditioning packages, fuel valves, 


hydraulic valves and electric motors 


WHERE PESCO CAN HELP 


With its engineering skills and tech- 
nological resources, Pesco stands ready to 
help you with your new product design 
problems. If they involve the control or 
transmission of any pressurized materials, 
from air to liquid metals, our engineering 
staff will be glad to discuss them with you 

To develop tomorrow's aircraft acces- 
sories the alert, far-sighted technical 
group at Pesco is at the service of industry 
or government 

For today’s aircraft accessories, Pesco 
is your most dependable source. For full 
information on Pesco services and prod- 
ucts, contact your nearest Pesco sales 
engineer or write: PESCO, 24700 North 
Miles Road, Bedford, Ohio. 


PESCO PRODUCTS DIVISION 
BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD . 


BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 





automatic reset 
INTERVAL TIMER 


NEW—Full-vision 300° protected dial for 
fast, accurate readings. 


NEW—Large friction setting knob with integral push button. 
NEW—Repect accuracy within + V2 of 1% of full scale. 


NEW —15-amp. open-blade switches, positive 
quick-make, quick-break operation. 


NEW —Multi-position terminal block offers wiring flexibility, 
side or rear connection. 


Powered by the high-torque (30 in. oz. @ 1 r.p.m.) 

Cramer synchronous motor, the Type 241 Automatic Reset 
Interval Timer has been designed and tested to new standards 
for maintained accuracy over a long service life. 

Available in ranges from 15 seconds through 24 hours. 

Write for complete information. 


ae 


STROSS RRERSRETS) 


SPECIALISTS IN TIME CONTROL 


Event CRAMER CONTROLS CORPORATION 


Formerly The R. W. Cramer Co., Inc. 


Ox 7, CENTERBROOK, CONNECTICUT 


Sans Souci continued 
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inane banter but the 


d f th t 


philosophers must 


Product Eng 





Picture of design 
engineer solving 
insulation problem... 


lm +> age 


ANSWER, 


uv 


WCROUTE 
a N 
SER FINE | 





. .. because he knows the 8 chief advantages 
of L-O-F GLASS FIBERS’ INSULATIONS 


Because L-O-F Glass Fibers’ Insulations solve so 5. RESISTS SETTLING 
many insulation problems quickly and completely, 

they enable the design engineer to devote precious 

time to other pressing problems —-even golf! 


when subjected to 
constant bumps and jarrings 


FIRE-RESISTANT —-Glass fibers are non 


combustible 
Both Microlite and Super’Fine—the two blanket 
. “wr vd . MOISTURE-RESISTANT tlass fibe 
insulations made by L°O-F Glass Fibers Com- MO! . RE-RESI aes + bv . 
pany —provide high thermal efficiency and sound- — > 4 oy a senenee lu ar. Shoulc 
absorption characteristics, plus these advantages: the giass fiber Dianket come into contact 


with water, the glass fibers will not be in 
1. LIGHT WEIGHT __ It reduces weight of in jured 
aangupencienses EASY TO FABRICATE Can be easily 
2. SPACE REDUCING It does a better in cut to any shape or size with knife or scissors, 
sulating job in less space than do most insu or on regular die-cutting equipment. Readily 
bent around curved surfaces and fitted into 
HANDLES EASILY — because it’s soft and irregular areas 
pliable. Compresses readily into hard-to 


lating materials. 


For further information on how L’°O-F Glass 
Fibers’ Insulations can help solve your design 
problems, contact our nearest sales office. Or 
CLEAN AND SANITARY — because it is write: L-O-F Glass Fibers Company, Dept. 4- 
made of inorganic glass fibers. 76, 1810 Madison Avenue, Toledo 1, Ohio. 


MICROLITE 


a= 2-4 L°O-F GLASS FIBERS CO/MAPANY 


GLASS FIBERS TOLEDO 1, OHIO 
SUPER-FINE Makers of glass fibers by the “‘Electronic-Extrusi 


reach spots; springs back to original shape 
Has high tensile strength 





Hughes has been 


the leader from the Product 


beginning in 


Design at 
HUGHES 
WEAPON 
SYSTEMS 
DEVELOPMENT 
LABORATORIES 


applying electronic 
computers to 
airborne fire control 
equipment. Today 
every U.S. Air Force 
and Canadian 
continental defense 
interceptor uses 
Hughes-developed and 
Hughes-manufactured 
systems, 


As the intercept problem becomes more and more 
automatic, additional equipment such as new-type 
computers, control surface tie-in (CSTI), autopilots, 
and other units must be integrated into the system. 
Faster speed and heavier engines dictate more stream- 
lining—and hence less space for electronic gear. The 
result is even more miniaturization and compact 
packaging, evolved from special techniques. 

This all means that now the product design engineer 
is more important than ever before. In the Product 
Design Laboratory he is a vital part of the formal 
lak between the Research and Development activity 
and the optimum configuration and installation ar- 
rangements for the systems “black boxes.” 


, bh U G M4 EE S | Scientific Staff Relations 


i j 
| 
RESEARCH AND DEVELOPMENT LABORATORIES 


HUGHES AIRCRAFT COMPANY 


Culver City, Los Angeles County, California 








These positions in the Product 
Design Laboratory are open now 
in the Weapon Systems 


Development Laboratories: 


IN THE GUIDED MISSILE AREA 


ENGINEERS 


to work on design and construction 
of microwave components 


ENGINEERS 


to engage in the design and fabrication 
of airborne telemetering 
equipment for guided missiles. 


ENGINEERS 


to participate in development, design 
and prototype construction 

of electrical and electrohydraulic 
power supplies. 


IN THE RADAR FIRE CONTROL AREA 


ENGINEERS 


to do equipment development and 
circuit design on special military field 
test equipment for support of fire 
control radar, fighter identification, 
and armament auxiliary equipment. 


ENGINEERS 


for circuit and equipment development 
in the field of airborne 
communication and navigation circuits. 


ENGINEERS 


experienced in computer or related 
fields to develop military field 
tests and auxiliary equipment for 
support of airborne computers. 


You are invited to send resumes 
of your education and experience 
to the address at left. 


VACATIONING IN 
SOUTHERN CALIFORNIA? 
YOU ARE INVITED 

TO VISIT HUGHES. 
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NOW THERE’S A BETTER WAY TO BUILD IT! 


Product Engineering - 





Three times stronger than carbon steel, new 
Lukens “T-1” steel makes equipment lighter and tougher! 


@ With its outstanding yield strength and 
toughness, this remarkable alloy steel makes 
new concepts of equipment design possible. 
It has unusual resistance to abrasion, impact 
and atmospheric corrosion—and it stays 
tough at low temperatures. Because finished 
equipment can be made lighter as well as 
stronger, new Lukens “’T-1" steel often 
means over-all savings in material costs. 
Before you plan or buy anything made of 
steel plate, consider the effect of Lukens 
“T-l" steel on maintenance expense .. . re- 
placement costs . . . daily performance. In 


these and many other ways, it is already 
delivering substantial economies to hun- 
dreds of users. 


And this unique steel] comes from Lukens 
in the widest range of plate sizes available 
anywhere! 


For technical data and specific applications 
in your field, write to Manager, Marketing 
Service, 849 Lukens Building, Lukens Steel 
Company, Coatesville, Pennsylvania. 


Whatever your plans—now’s the time to 
change to... 


LUKENS T-l" STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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ait! Motors 


ana 


Selected for fuel computers and indicator transmitters 
on Stanley Cockpit Procedure Trainers 


Duplicating the operation of an actual jet plane in flight, Stanley 
Cockpit Procedure Trainers give Air Force student pilots inten- 
sive flight training right on the ground. These trainers realistically 
simulate such aircraft systems as the engines, engine controls, 
landing gear, flaps, surface trims, and fuel, electrical and hydraulic 
systems. To assure precision operation of fuel computers and indi- 
cator transmitters Stanley Aviation Corporation chose Barber- 
Colman OY AZ type reversible motors which are adaptable to a 
wide variety of control 

circuits. Compact, pow- 

erful, and fast-reversing, 

these highly dependable 

motors may be the so- 

lution to your control 

problems, too. Write 

for data. 


the complete line of Barber-Colman motors includes unidi- 
rectional, synchronous, and reversible motors — up to 1/20 hp 
With and without reduction gearing — open or en- 
closed types. Expert engineering service available to 
help you get the exact motor for your application. 


~ 
; eid 
Write today for free copy of new Catalog F-4271-6. Le 


Barber-Colman Company 


DEPT. G, 1212 ROCK STREET, ROCKFORD, ILLINOIS 


Ld 


Small Motors -Automatic Controls «Industrial Instruments Aircraft Controls eAir Distribution Products 
Overdoors and Operators. Molded Products»Metal Cutting Tools.eMachine Tools. Textile Machinery 
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ABSTRACTS 





A New Structural Index 


Abstracted from “The Application of a 
New Structural Index to Compare Titan 
ium Alloys with Other Materials in Air 
frame Structures” by L. R. Jackson and 
S. Gordon, Titanium Metallurgical Labo 
ratory, Battelle Memorial Institute, Co 
lumbus, Ohio. Paper No. 56-AV-10, pre 
sented at the ASME Aviation Division 
Conference, Los Angeles, Calif., March 
14-16, 1956 

lo evaluate structural materials for 
airframes, engineers make us« 

ues known as “specifi 

“specific yield,” which 

the ultimate tensile str 

sity and of the compr 

strength to density, res] 

given material. In additio1 

indexes for plates 

used, the indexes b 

from a formula which 

unreliable since it pr 

stress at which an 
complex section will 

\ new method 
load under which a 
pression will fail wa 
by R \ Needham 
the development of 
index for th 
strength /densit 
compression 

The index 
formula have 
the results of 
performed on alu 
room tempcratur 
illoy angles and cham 
it elevated tempera 
igrecement between 
the test results wer 
cases 

On the basis of th 
the authors have f 
indexes ‘“‘may not 
the behavior of 
from titanium all 
of experience on 
terials, but also to 1 
toward the prediction 
might be expect it 
tures.” 

While the authors are interested « 
pecially in predicting the behavior of 
titanium and titanium alloy com 
ponents, the formula and the index 
obtained from it are not restricted 


(Continued on page 349) 
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Streamlined—lightweight 
and rugged—thanks to advanced 
designing and use of die casting 


This year America’s waters are being al West Bend, Wisconsin, is 


4 cylinder sizes 
from one die! 


Interchangeable cores in a 


churned by a steadily growing out- a good example. Their Hartford Di 
board motor population. New com ision is currently putting on the 
panies entering this held have had 
to meet stiff competition from the 


of high performance 
:; ranging from 2 to 
master die enable Precision : see ae S 

“ , 
to produce 4 different sized old line” producers. How have they 2 ne of the most important 
aluminum cylinder blocks for & done it? actors in cutting down on excess 
West Bend —w > The West Bend Aluminum Com lk and weight has been the stra 


1m die casting 


Typical Aluminum as ies planning on die-cast de 
Outboard Motor Parts Se Ga> > 


, , sign of components helped achieve 
Transfer port cover SS compactness streamlined appearance 
Gas pump cover 2 or and light weight. All this without 
Cylinder head 


Cylinder block 


sacrificing strength where needed. 





Steering handle 
Bearing cage 
Slip clutch plate adapter 


9. Swivel bracket 7 
— 


10. Drive shaft casing 


11. Stern bracket Os 


i 
PRECISION CASTINGS CO. 


“hie 


] 
3 
4 
5. Steel bushing insert 
6 
7 
8 

















FAYETTEVILLE, N. Y.—SYRACUSE, N. ¥Y.— CORTLAND, N. Y.—NEW YORK, WN. Y. 
CHICAGO, ILL.— CLEVELAND, OHIO—KALAMAZOO, MICH. 


For production and assembly sav 
ings, it will pay you to investigate 
the use of die-castings. Let the Preci- 
sion team of experienced die design 
engineers look at your problem. The 
result! Savings on mac hining, assem 


’ 


bly and unit cost 


Write on your letterhead for free copy of “DIE 
CASTINGS... UNLIMITED” Precision Castings Co., 
42 Warren St., Fayetteville, N. Y 





HE LATEST 
NEWS ON 
POSTFORMED 
PHENOLITE 


Manufacturers slash assembly time, eliminate rejects, 
improve products with PHENOLITE parts postformed 
by NATIONAL 


Production speeded, unit costs reduced—from plant after 
plant comes news of big profits and savings through the 


use of PHENOLITE parts postformed by National. 


Reasons for their cost-cutting efficiency are: (1) National 


makes PHENOLITE in many grades with combinations 


of service properties unmatched in any other type of 


material, and (2) National’s applications engineers 
and fabricators are experts at adapting PHENOLITE to 
specific requirements. We can help you all the way from 
development of a material—through design—to the 


delivery of fully fabricated parts. 


Want to simplify design and speed production? 
It will pay you—in reduced unit costs or in product 
improvement at no added cost—to explore the advan- 
tages of special, ready-to-use PHENOLITE parts post- 
formed by National. Send us the problem that’s nag- 
ging you—and be sure to ask for our new 16-page 
Catalog on Puenottre and other National products 
We'll send it promptly, without obligation. Simply 
write Dept. H-7 


NATIONAL 


VULCANIZED FIBRE CO. 


WIitMINGTON ,» DELAWAR 


In Canada: National Fibre Company of Canada, Ltd. + Toronto 3, Ont. 


VULCANIZED FIBRE 7 PHENOLITE LAMINATED PLASTIC NATIONAL NYLON 
PEERLESS INSULATION «© KENNETT MATERIALS HANDLING RECEPTACLES « VUL-COT 
WASTEBASKETS « LESTERSHIRE TEXTILE BOBBINS e VULCOT PRODUCTS FOR THE HOME 


R.F. Bogart, one of National’s staff of applications engineers, shown 
holding a postformed copper clad PuHeno.ire printed circuit. 


Reverse bends and small radii— 
toughest problems in forming— 
were involved in shaping this 
spring-action, snap-on cover 
for a switch voitage changer. 
National’s postforming techni- 
cians used Puenouitre C-534-F 


” 


to achieve a ‘j¢" radius bend. 





Corrugated, bent, and punched 
after forming, this insulator had 
to be made of extraordinary 
stock to withstand unusual 
stresses. National made use of a 
double die and PuHeno.irt 
C-534-F to form the corrugated 
component without cracking or 
fracturing the piece. 





Bending and drawing in one oper- 
ation were difficulties faced in 
forming this bus bar joint cover. 
National ended the trouble by 
using PuHeno.vite X-114-A. 
PHENOLITE can be formed or 
deep drawn easily—without 
damage to the material and 
without expensive dies. 
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Visit us when 
you vacation in 


NEW ENGLAND 


» 


~ ° 
you may be able to enjoy this bettér. 
living all year long. 


«oO 
oA 
7 ~ 
©. 


if 


; 


New England vacations are always lots of fun 
But they can’t compare with year ’round living in 
this pleasant countryside. ; 
This year make ir visit a double-duty visit. Plan to 
spend at least one day at our East Hartford headquartéfs 
It’s possible that you and your family will be able to enjoy 
New England iiving advantages twelve months a year 
Our jet engines have won tremendous international 
acceptance. As a result, we have innumerable openings at 
any levels. These are career openings — not just jobs 
They all offer unusual opportunities for professional growth 
and advancement. 
To further increase your professional development, 
a nearby graduate center, established in conjunction with 
Rensselaer Polytechnic Institute, offers training toward 
advanced degrees. Employees are eligible for 
substantial tuition assistance 
It is impossible to itemize all our tangible and intangible ecient ie ina cata eal eaaiaaain 
advantages. To learn more, mail the coupon immediately. Mr. E. M. Peterson, Dept. 7, Design Employment 
Your telephone number is important since we may want poor epee Sneree Gast Basted, Goan, 


Iw ke to learn more about your openings for product 
to call you to arrange a meeting with our supervisors component designers. My experience has been in the foll 
Nuclear Design Aerodynamics Bearings 
Compressors Hydraulics Piping 
Turbines Gears Controls 
Structures Valves Test Equipment 
C) Afterburners and Heat Exchangers Test Rigs 
Related Equipment and Combustion Problems 
Total years Mechanical Design experience 
‘ ARTLO] Me) auth ibaa Gl tel 2 4d aele) 220) © ale). You can reach me at Most convenient 


home telephone 


EAST HARTFORD 8, CONNECTICUT hours for receiving calls are between and 


World's foremost designer and builder of aireraft ongings ef | NAME 
Ce HOME ADDRES 


. 


a — 
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VERSATILE SYNCHRON TIMING MOTORS’ 
MASTER RUGGED SONAR DUTY 


finding equipment are exposed cc 


phere under normal operating cc 


of the primary electrica 


overload on the Sy . 
; are precision engineered and 
In most cases, these tactor 
ra 
for a timina motor. But not 


ters of big jobs operate the 
breakdown rating of less than 
The engineers at Ross Laborat 
specify Synchron Motors ex< 
sensitive depth finding equipment 


mn 
h “Werkhorse of the industry” 
*Synchron synchronous motors operate smoothly, evenly in any positio..; at 
temperatures from —40° to -+-140°F.; start instantly under load; pull up 
to 20 in. oz. at | RPM. Avaiiable in 42 speeds from 0.8 RPM to 600 RPM. 


® J SYNCHRONOUS MOTORS, TIMING MACHINES, 
CLOCK MOVEMENTS, MAGNATORC D.C. MOTORS 


a SS 
HANSEN MFG. CO., INC. Princeton 5, Indiana 


FACTORY REPRESENTATIVES: The Fromm Co., 5254 W. Madison St., Chicago, Ill. ¢ R. H. Winslow Assoc., 123 E. 37th St., New York, N. Y. 
Electric Motor Engineering, Inc., 8255 Beverly Blvd., Los Angeles 48, Cal. and 3907 Lyon Ave., Oakland, Cal 
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Is the Yardstick for 
Estimating Individual 
Engineering and 
Scientific Potential 


Reliable? 


Abstracted from “Is the Yardstick for 
Estimating Individual Engineering and 
Scientific Potential Reliable?” by Allen 
Schooley, Electronics Div., I S. Naval 
Res. Lab., Washington, D. ¢ presented 
at Western Electronics Show and Con 
vention, San Francisco, Calif August 


24-26, 1955 


rhe selection of promising young en- 


gineers and pli 


1 development « 
ippears to | 
tant tasks 
or research manag 
petence of these 
will have a maj 
sUCCE 

Through 
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From AUTOMOBILES 
to AIR CONDITIONERS 


Fabricon Reinforced Plastic Moldings 
permit GREATER FREEDOM OF DESIGN! 


Take a good look at many of today's smart new automobiles and you'll find that an 
amazing number of parts are now being made of reinforced plastics custom molded 
by Fabricon! Heater housings, seat back panels, bonding strips, garnish moldings, 
just to name a few. What's more, if you look around, you'll also find that Fabricon 
reinforced plastic moldings are playing an increasingly important role in the design 


and manufacture of many other products, too. And for very good reasons! 


1) Because the premix compounds are scientifically 
developed and produced by Fabricon to meet the 
specific requirements of each individual application 


(2) Because basic materials selected are processed 
by Fabricon’s special laboratory controlled methods 
to assure proper distribution of fiber reinforcements 


throughout each finished molded part 


plete facilities for the development 


© Because the greater uniformity of physical cha 


acteristics thus obtained permit the use of Fabricon f new products and processes for you! 


reinforced plastic moldings on ntless applications 
generally considered in ] al or, indeed, img 


st a few short 


4.) Because ease of molding p 


permit efficient, economical prod 
complex parts. Parts which req 

or assembly operations 

permits greater freedom of design! 


Write today! 


FABRICON PRODUCTS 
A Division of The EAGLE-PICHER Company 


1721 W. PLEASANT STREET 
RIVER ROUGE 18, MICHIGAN 


ated Materials 
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able candidates. This experience has 


resulted in the general custom of con 
sidering the following major factors 


. “<~ 
CA & & DY Py E & in making decisions on hiring 
1. Educational background 
NEW Gene 


2. General interest and hobbies 
3. Opinions of references. 

D COMPLETE, 

| MATCHED SYSTEMS 


for Random Vibration Testing: 





includ 


4. Opinion of person conducting 
interview. 

Most managers feel that their judg- 
ment, based on such data, is quite 








good. However, it is usually possible 
to recall cases where the initial judg 





ment has proved to be unusually good 





or unusually bad. 
This paper is 
\ histories of twelve persons who were 


based on the case 
hired as B. S. degree graduates about 
twelve vears ago to do electronic work 
at the Naval Research 
Che potential value of the employees 
based on information available at the 
time they were hired, was compared 


Laboratory 


; P a with their now established record 

Matched wide-band Shaker- Amplifier 

combinations in 1500, 5,000 and 

15,000 pound force ratings — = 
Preferred Limits and Fits 
When Calidyne first investigated the 


problem of building random vibration test Abstracted from “Preferred Limits and 


Perfor 
and spect 
available on 
Call Calid 
co 
appli 


systems, it recognized the necessity of over-all 
system engineering, if desired performance levels 
were to be achieved. That goal has now been met 
in what is probably the first complete, integrated 
system comprised of matched components. 

‘‘Wide-Band”’ electrodynamic Shakers oper- 
ate at higher frequencies on lower input power, 
for a given armature weight and matched load 
rating. In random testing the load approximates 
the armature weight, and inherent armature 
rigidity maintains a high first resonance. The new 
Random Noise Amplifiers are matched power 
sources for the “‘wide band’’ Shakers. Made by 
Wesiinghouse to Calidyne specifications, they 
provide ample power for continuous duty oper- 
ation at full performance. At the same time they 
are capable of supplying instantaneous power 
peaks for random noise tests 

The Model 188 Console is a typical control 
unit for any of several systems. It contains basic 


Fits,” by Prof. Z. R. Bliss, Executive Offi- 
cer, Div. of Engineering, Brown Univer- 
sity, Providence, R. I.; The Magazine of 
Standards, Part 1, May 1956 

A great deal of time, thought, and 
discussion has 
the past 35 years to the problem of 


been devoted during 
gages, and tolerances 
and allowances for metal fits. Ap 
proval of American Standard B4.1- 
1955 is the latest step in a program 
begun in June 1920. It provides the 
first real successor to the American 
Standard B4a-1925, approved in 1925, 
which has remained in use up to the 
present time. 


standards for 


Shaker-Amplifier operating controls, input shap- 
ing and compensation circuits, plus monitoring and 
other control equipment. With these components, 
Field Power Supplies complete the over-all system. 


engineeri 


he new standard is the result of 
assistance. 


work by Sectional Committee B4 or- 
ganized under the procedures of the 
American Standards 


1920 and sponsored by the ASME 

i i DY Bey The committee devoted considerable 
study to possible revision of Ameri 

COMPANY can Standard B4a-1925, but no defi- 
nite decisions had been made by 
March 1943. At that time the Auto 
motive Council of War Production 
and the War Production Board re 

a 4 Sy DAYTON, Om 2 onder 332 "8 Miler Co . o & .- quested ASA to organize a war com 
mittee to expedite the work and com 





Association in 





or 














SALES REPRESENTATIVES 

WALTHAM, MASS NORTHERN NEW YORK WASHINGTON, 0. C 
Robert A. Waters, inc Technical instruments, inc F. R. Jodon, inc 
Weltham 5-6900 Waltham, Moss Hebert 2-43 

Waltham e445 

NEW HAVEN, CONN a 
Robert A. Woters, inc CLEVELANC 410 
Fulton 7-6760 mM. P. Ode 


MINNEAPOLIS, MINN ALBUQUERQUE, NEW MEXICO 
Hugh Morsiond & Co G. 8. Miller Co. 
9 


Albuquerque 5-8606 


Rector 2-009 Oregon 444 — 
RIDGEWOOD, NEW JERSEY DETROIT, MICHIGAN Hugh Morsiond & C ©. B. blller € 
G. C. Engel & Associotes M. P. Odell C Ambossodor 2-1555 Lie 3.3438 
Gitvert 4.0878 Superior 6-51 14 pentuniin 
PHILADELPHIA, PA DENVER, COLORAL INDIANAPOUS. INDIANA Speciclized Equipment Corp 
c ba Gerald 8. Miller C 
Chestnut Mill 86-0892 Acomo 2-9276 


LUNOIS SAN FRANCISCO, CALIF 

plete the revision. 
An ASA war committee was formed 
(Continued on page 352) 


Rocke Internationa! Corp 
13 Eost 40th St. N.Y. 16,N.¥ 
Hilt 9-0200 


Hugh Marsiond & Co P. O. Box 323 Cocoe Beach, Fic 
Glendole 3803 Cocoo Beoch 3378 Murray 
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1. By installing the line of Diesel Engines 


Sell more — backed by world-wide sales, 
f your machines service and parts outlets. 
0 
2. Or by shipping your units 
to the 2 


without motors—to almost any spot 


aw ORLD on earth, letting your customer install 
eV a qa one of these diesels (at lower cost to him) 


at destination point! 


Perkins Diesels 

are in use in the 
following 118 countries 
and regions 


over 4,500,000 
ight, higt 

The heavy export units you feats 
produce may be the finest of their » 120 
kind. But unless you can guarantee 
adequate service and parts facilities on 
a world-wide scale for the diesel engines 
that power those units, world markets may be hesitant to buy them. 


t 


d standar 
B.H_P 


That is why F. Perkins Ltd. believe they can help you sell more 

export machinery. Perkins not only make a complete line of high speed, 
light weight diesel engines—they have sales, service and parts 

outlets in 106 countries as well! (See list on this page) 


Also, these versatile engines are available to specifications of your own 
engineering department. Deliveries can be made from Sterling sources to you or 
direct to your overseas branches or distributors. 


Perkins maintain an engineering staff in Toronto, Canada to work with your 
company. Simply phone them. They will fly down to discuss applications with you 
Prototype installations can be made at Toronto or at your plant 


Make sure of expert diesel service and availability of engine parts for all vour export 
units . . . cut shipping costs and assembly headaches . 
call Perkins Toronto Office today. 


F. PERKINS (CANADA) LTD 
wholly owned subsidiary of 
F. Perkins Ltd., Peterborough, England 


DEN 
AFGHANISTAN 
ALGERIA 
ANGOLA 
ARABIA 
ARGENTINA 
AUSTRIA 
AUSTRALIA 
AZORS 
BAHAMAS 
BARBADOS 
BELGIAN CONG 
BELGIUM 
BERMUDA 
BOLIVIA 
BORNEO 
BRAZIL 
BRIT. CAMEROONS 
BRIT. GUIANA 
BRIT. HONDURAS 
BRIT. NW. BORNEC 
BRIT. SOMALILAN 
BURMA 
CANADA 
CEYLON 
CHILE 
CHINA 
COLOMBIA 


ZECHOSLOVAKIA 
DENMARK 
DOMINICA 
ECUADOR 
EIRE 
eGYPT 
FED. MALAY STATE 
FINLAND 
Fist ISLES 
FRANCE 
FR. CAMEROONS 
FR. EQUAT. AFRICA 
FR. GUINEA 

SERMANY 
GIBRALTAR 
GOLD COAST 
GREECE 
GUATEMALA 
HAITI 
HOLLANE 
HUNGARY 
ICELAND 


INDIA 
INDONESIA 


1RAQ 
AMAICA 
APAN 
KENYA 
LIBERIA 
LIBYA 
LUXEMBOURG 
MADAGASCAR 
MADEIRA 
MALAY 
MALTA 
MAURITIUS 
MEXICO 
MOROCCO 
MOZAMBIQUE 
NEW GUINEA 
NEW ZEALANI 
NICARAGUA 
NIGERIA 
WORTH RHODES 
NORWAY 
NYASALAN 
PAKISTAN 
PALESTINE 
PANAMA 
PARAGUAY 


SALVADOR 
SAUDI ARABIA 
SIERRA LEONE 
SINGAPORE 

5S. RHODESIA 
> W. AFRICA 
SPAIN 
SUDAN 
SWAZILANI 
SWEDEN 
SWITZERLAN 
SYRIA 
TANGANYIKA 


UNITED KINGDOM 
U5 

USSR 
VENEZUELA 

wee?’ AFRICA 
YUGOSLAVIA 








” ...designed 
to meet your 
most exacting 
specifications 


Thermoid Friction Materials fit into your designs 
perfectly because they’re custom-engineered to your 
exact specifications, 

In Clutches manufactured by Twin Dise Clutch Co., 
Racine, Wisc., two Thermoid Clutch Facings, devel- 
oped from superior compounds, provide smooth, posi- 
tive engagement with minimum wear. 


Leading manufacturers coast to coast have found it 
pays to specify Thermoid Friction Materials—not 
only for quality, but for Thermoid’s Personalized 
Engineering Service. Thermoid is big enough to handle 
mass production demands . . . small enough to assure 
close liaison with your engineering staff. 


Look to Thermoid, too, for Fan Belts, FHP Belts, 
Flat Belting, Radiator Hose and Hose of any type— 
designed to fit your most exacting requirements. 


Thermoid Company 


hermoid ta 
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under the chairmanship 
Lovely, then chief engineer and vice 
president of Jones and Lamson Ma 
chine Co., Springfield, Vt. It imme 
diately prepared a draft proposal which 
was submitted not only to American 
industry but also to the British Stand 
ards Institution and the Canadian 
Standards Association This proced 
ure brought to attention the possi 
bility of a unified Ameri 
Canadian standard 

The British submitted a_ basic 
ble of tolerances and allowance 
sified into different grad ind pi 
posed tables of recommended fits for 
general engineering purposes, each fit 
being completely specified by tol 
inces of the mating parts, and an 
lowance his suggested pattern 
now followed by the latest standar 
on limits and fits adopted | tl 
of the ABC countries 


Preferred Sizes 


In February 1945 
ybvious that the i 
i close, the ASA war 
cided that further work o1 K 
ard was not justified. Following the 
disbanding, a subcommittee of Com 
mittee B4 prepared a document, “Lim 
its and Fits for Engineering and 
Manufacturing, (Part I)” which was 
issued as American Standard B4.] 
1947. This publication contains defi 
nitions and a table of preferred basi 
sizes, but does not contain informa 
tion on recommended fits. It was con 
templated that a Part II would be 
sued but little work had been done 
on it before the reawakening of in 
terest in ABC unification of limits and 
fits pushed it into the background. In 
1953, the ABC system was finalh 
adopted and the American deleg 
voted to recommend Ippror il 
ABC proposals is the basis 
American Standard when 
1 standard might 
determine whether th 
acceptable to and d 
can industry, a questionai 
tributed to members of Committec 
B4 and to other representative 
tions of American industry. Replies 
to the questionaire were decidedly 
favorable to the proposal 

lhe ABC system cove! 
diameters from 0.04 to 
new American Standard extend 


(Continued on page 313) 
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Potter &@ Brumfield, inc. 


PRESENTS 


Wrt Te for Samples and Quotations: 


For quick delivery over 350 different standard 
relays stocked by 500 Franchised Distributors 
Le 


PRINCETON, INDIANA wme. 


Subsidiary of AMERICAN MACHINE: & FQUNDRY COMPANY 





Here's ALL-ANGL Reliability 


| 


for JETS and 
MISSILES 


ALL-ANGL Mounts inte- 
gral with base of relay 
interlock assembly built by 
Diaphlex Division of Cook 
Electric Company for F 86 


The attitude gyro of North American Aviation’s 

F-100 Super Sabre must give reliable indication 

through every flight attitude — or the pilot won't 
know which way is up. 

That’s why ALL-ANGL Barry Mounts are chosen to 
protect the delicate sensing relays in the interlock assembly 
for this vital instrument. Close-tolerance operation in all 
attitudes demands the certain isolation of vibration — 
assured by ALL-ANGL Barry Mounts. 


Two added advantages result: 
1. Size of the unit is cut40% by 2.Short leads replace long ca- 


; | 


gd 





F.100 Super Sobre 
photo courtesy of North | 
American Aviation, Inc 


integrating ALL-ANGL mounts, bles because the Barry Mounts 

upside down, in the base plate. float the assembly within its case. 
When your problem is protection through all flight attitudes, your answer 

is ALL-ANGL Barry Mounts. Write for Data Sheet #56-01 giving detailed 

information. For recommendations on specific problems, call your t 

Barry Sales Representative. 

Barry's Western Division, in Burbank, California, will offer engineering 
facilities, prototype service, and short-run protection of ' “epocials" ; 


BARRY 


omen, Bm ae ke Sa 


NCORPORATED 











730 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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_NEW McGRAW-HILL 


S._ B00ks eel 
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if MACHINE DESIGN 


om basic 


Ww 


fundamentals to design philosophy 


pt 
tent sut 
By Joseph Shigiey, Clemson 
5 $7.75 


REACTOR 
SHIELDING 
DESIGN MANUAL 


An engineering treatment, showing how 

to design practical reactor shields 
ava 

Ww 


Theodore Rock. 
well til indexed 


) 


USAEC Editor 188 pp 69 illus 


MECHANICAL 
VIBRATIONS 


Deals with vibrational phenomena in a thorughly technical 


manner 


Ne 4 4 c t ‘ ed nh t kK 4 
and nor nea t examples 
By J. P. Den Hartog, Professor of Mechanical En 


ft Fundamentals of 
VIBRATION ANALYSIS 


this thorough treatment of the fundamentals of vibrat- 


@ systems of one and more than one degree of freedom 


\ amped nodes ‘ t 
al neir nst By nN. O Mykie- 
stad, AiResearch Man ufacturing Co. of Arizona. 260 pp.. 


41 illus $6.50 


SEE THESE BOOKS 10 DAYS FREE 


Mi -Graw-Hill Book o., 
3 4ist St.. N 


e book hecked be 
Ir 


jee Dept. PE-7 


approva 
¢ few 
anted book 


Machine Design, $ 


Reactor Shielding Design Manual 
ry, 
n Ha g—Mechanical Vibrations, $ 


M 1 Fund. of Vibration Analysis, $¢ 
PRINT 


For price and terms outside U. S 
Write McGraw-Hill Int'l.. N. Y. ¢ 
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range to 200 in. It consists of a senes 
of preferred basic sizes; a preferred 
series for tolerances and allowances; 
1 system of 13 tolerance grades; and 
5 tables of recommended fits, as well 
is explanatory material and defini 
tions. The series of preferred basic 
sizes 1s substantially the same Tabk 
1 of American Standard B4.1-1947 
up to the 4-in. limit of the older table 
but is extended to 21 in. in the new 
version. The new preferred series of 
tolerances and allowances extends the 
range of and adds certain values to 
lable 2 of B4.1-1947 he table of 
tolerance grades indicates the 13 fun 
damental grades of tolerances, giving 
the values of 21 size range steps from 
0.04 to 200 in. The definitions have 
been revised to conform to the rec 
ommendations of the Joint Commit 
tee on Definitions of ASA sectional 
committees 

l'ables of recommended fits consti 
tute the most important part of the 
standard and will undoubtedly be of 
greatest interest to the designer. The 
tables gives a series of standard types 
ind classes of fits on a unilateral hole 
basis. However, fer those who wish 
to use bilateral holes or a basic shaft 
system, methods of adapting the basic 


tables are described 


Three Classes of Fits 

Fits are designated by symbols and 
are divided into the three basic classes 
of Clearance (C), ‘Transition (T), and 
Interference (N), and further sub 
divided for tabulation into Running 
or Sliding (RC), Location Clearance 
LC), Transition (LT), Locational In 
terference (LN), and Force or Shrink 
FN). In addition to its class, each 
has a grade designated by a number; 
for example, RC3 for a grade 3 run 
ning ht. 

Since the new standard was finally 
iccepted in October 1955 no sig 
nificant information is yet available 
concerning its actual use to date 
Section Committee B4 is naturally 
desirious of gathering all possible in 
formation concerning the practical op 
eration of standard. It requests that 
inyone using the standard communi 
cate his experiences to the author at 
the Div. of Engrg., Brown University, 
Providence 12, R. I. 

Copies of Amer. Std. Preferred 
Limits and Fits for Cylindrical Parts, 
B4.1-1955 can be obtained from the 
Amer. Stds. Association at $1.25 each. 
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IMDND LAND 


WELDING NUTS 
-«e Make Tough Jobs Easy! 


SAVE TIME! 


el 
VE TROUBL 
po MONEY! 


If you've got a product involving metal fabricating, 
fastening or assembling, chances are you can use Mid- 
land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don’t have to be 
held while bolts are turned into them. Thus one man 
can often do the work of two. 


And they're indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
for hands or tools to reach, Midland Welding Nuts hold 
fast while bolts are turned into them. 


If you’re a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames ° Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 
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PRESSURE-SENSITIVE 


yA COMPANY | | t | ‘ t 
sc RYAN CO é \ 
earnest rp 5 SU 


Your product tells its own story with Avery pressure- 
sensitive labels. Identification, trademarks, “use” 


tion, wiring diagrams, warnings, 





TyBe LOCATION CHART 


t 


informa 


service instructions and 
inspection markings are but a few of the many ways you 


With Avery electric can use 

dispensers 

labeling 

is as much 

as 5 times 

faster than 

with ordinary 
methods 


Avery self- 
labe ls etti- 


’ 
ciently and economic ally. 


adhe Siveé 


Mail the coupon today for 


complete information. 


AVERY ADHESIVE LABEL CORP., Custom Div. 165 
117 Liberty St., New York 6 ¢ 608 S. Dearborn St., Chicago 5 « 1616 S 
California Ave., Monrovia, Calif. « in Canada, 207 Queen’s Quay West, 
Toronto 1, Ontario « Offices in Other Principal Cities 


More information, | NAME 
please... and COMPANY 
free samples ADDRESS 
Please have the CITY 


Avery man call ZONE___STATE 
—- OUR BUSINESS 1S: 





JAM NUT RECEPTACLES 


Easy to install, 
to service, to replace 


Jam nut receptacles offer such positive savings in assembly 
time that it will pay you to check into their application on 
your product. These receptacles permit bench wiring of 
harness and sub-assemblies prior to final installation with 
proven savings in assembly labor. 


Just consider these design advantages 


only one mount- 
ing hole required per receptacle 


no extra gasket required - 
no user problem of sealing around screw holes—no extra 
hardware necessary such as screws, washers or nuts. 


Write for complete detailed specifications 


SCINTILLA DIVISION Candi” 


SIDNEY, NEW YORK 
East 42nd St., New York 17, N. Y. 


Export Sales and Service: Bendix international [ 


EXPLOSIVE VALVES 


PATENTS 
APPLIED F 


The CONAX EXPLOSIVE VALVI 
Operates instantaneously upon the firing of a small, completely 
contained explosive squib. The ‘“ Normally Closed” 
vides dead-tight shut-off before firing and may be used for 
term storage of gas or liquid under high pressure. Weig 
ounces proot pressure ¢ 
smallest possible enveloy 


it valve that 


releases in .002 seconds 
zero leakage at 5000 psi . . 


Write for Catalog 5501-XV 
EXPLOSIVE PRODUCTS DIVISION 


omneR. FS Gecaek £.2ek 7 Be nek 
7811P SHERIDAN DRIVE, BUFFALO 21,N. Y. 
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nad Flexon Bellows Converts 
Machine Literature Searching 
AMES -ERRY. ~ KENT. and ° * 
jours row autos K" ™!  Vapor Pressure to Closing Force 


pp. Published by Interscience Pub- 
lishers, In 5 New 


a in Temperature Regulator 


seeecceeee 
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Valve body 
Bracket 
Flexon bellows 


requl ed Or 


— 
. 


planning 


ilable 


I od i\ 
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: , Bellows cup 
vossibie task deal 


Capillary tubing 
Thermo bulb 


Adjustment spring — 


the’ mounting volume and 
tv of scientific literature. Fortunately 


the emergence of giant electronic com 





Oonaouswn 


puter vith vast memor 1 the Adjustment wheel ee 


ibility t I I ] i r} i rT | ons 


offe I 











nec 
Lawler thertaostatic temperature regulators 


inating indexing lnre FLEXON" OFFERS 
Oy a THE COMPLETE 


are self contained vapor-pressure-operated 


: devices for automatically regulating the flow 

ypportunities offered by these com BELLOWS SERVICE , 
rt , of liquid or steam through a valve. Manufac 
puters much careful thought must b« Flexonics Corporation manu- 
: factures a complete range of 


bellows and bellows assem- 


tured by Lawler Automatic Controls Inc 
put into the design and analvsis of 
} 


Mount Vernon, New York, the type “'S"’ illus 
indexing and coding svstems and blies in brass, bronze or 


trated is only one of the Lawler Line of ther 
} 1 ' nr stainless steel 
the construction of ippropriate ma . pe - mostatic controls that rely on Flexon Bellows 
chine language Che fifteen essavs in FLEXON Bil wi to translate vapor pressure into positive 
, 4 ] ¥ + 

in this volume are of an ex action of the valve disc, thereby regulating 


on t fundamental nciples of lf your product must be temperature sen- 


bibliog: phic org sitive—or pressure sensitive—specify Flexon 
] 1 to 1 Bellows developed by cost-conscious Flexonics 
engineers who know how to combine per 
formance with economy 


Let us examine an outline of your require 
The Flex 

. + ments—we may be able to show you the way 
Guide gives valuable app! 


to lower costs. 
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tion and design injormation 


Preferred Circuits Write for your copy, today 


J.H Mr NCY Sv i i 1 Ipproy ») 


| ) . 7) 
pp. Available from Government Print- Flexonics : 
j Pr “iiot rae 


Ing Office, W ashington 25 D & FLEXON BELLOWS j 
. DIVISION _ 


sleet hendhect iad 1351 $. THIRD AVENUE, MAYWOOD, ILLINOIS 





prised of two parts, the Pref 


cuits Manual and Notes the Manufacturers of flexible metal hose and conduit, expansion 
Preferred Circuits Manual Ihe ext ence joints, metallic bellows and assemblies of these components. 
(Continued on page 358) In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


FORMERLY CHICAGO METAL HOSE CORPORATION 
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New Books »ntinued 


nanual explains use and desig 
32 preferred circuits, in ] 
regulators mult 
oscillators, video det 
implifiers. Schemati 
ircuit are provided, togetl 
haracteristics and othe 
permitting ready select 
struction. The preferred ci 
derived after experimenta 
ments on both commerci 
tary equipment. The Note 
the steps which led to the 
and design of each preferred 
ind is of value to either ex) 
or inexperienced designe 
° “ yA y terest extends beyond an 
picture of a a problem Standardization of 
circuits results in lower 


design engineer F, costs. quicker shifting fre 


ment to production, lov 


Z ventories, simplificat 
who had a nized production 


eCnginecring manpow 


training, and greater 1 


power transmission problem 


wy, ASME Handbook 
Know who this fellow is ? Engineering Tables 

We'll tell you*, but first, here are the facts Edited by Jessee Hucknrt 

about the power transmission problem he Mechanical Engineering, The Ohi 


licked with STOW flexible shafting. State University 7 x 10 i 
js ; Published by McGraw-Hill Book Co 
Briefly, this company had the problem of 330 W. 42nd St. New } 


supplying power to a mower on a farm N.Y. $] 
tractor, from the tractor’s power take-off 

which was 7 feet away. Raising and This handbook — whicl 
lowering the mower further complicated nany tables of 

the problem because of the relative motion aeeag: : 

introduced between the ends of the shaft. . a “ the _ 
Further, the drive used had to be depend- Beege Me “stv ~<a. 
able, economical, easy to maintain and safe. ind Strain—Propert 


n P] 


design standard 


m 
generally found in referenc 


it 
ind Cylinders 
2. Bearings—Bea 
*This Krengle’s Inc. engineer found the answer in is 
STOW flexible shafting. l-inch shafting, with spe- 8 ee Coo 
cially designed end terminals, was used for this job. lil wie Blnestadd 


5. Bevel Gears 
o STOW your problems— 6 Worm Ce ITs 


Cylindrical Fits 





WRITE TODAY 


for Engineering Bulletin 525 : . Kevs and Keveeatine 
containing detailed information S 
of Stow Flexible Shafting for 
power drives and remote control. ‘ hreads 


Bolts Counterbore 


Slots Br vached 


ind Tapped Hole 

Serrations and Spline 

fi 9 Nuts Pin Sna 

MANUFACTURING CO. Rf hers—Wrench Opening 

Originators of the Flexible Shaft 2. Springs 
13 Air 


raft and Mechani 


(Continued on pag 


426 State St., Binghamton, N. Y. 





Will stepped-up 
performance 
increase sales of your 
power equipment? 


Specify ONAN 


SHORT-STROKE, LONG-LIFE 


Model CCK 

12.9 HP. 2-cylinder 
opposed 4-cycle 
Gasoline-powered 


Model AJ 

5.5 H.P. One-cylinder 
Gasoline-powered 
4-cycle 


Onan short-stroke ‘ , 1 engines give 
ou a combinati of performance chara 
teristics which can add r 

driven equipment. They 


selling fea 
fures to your engine 
ire designed for yntinuous service 
run hundreds of hours with 


Short-stroke, 


minimum 
»w-iriction design 
Stellite-faced 


attention 
bearing surtaces, 


d Stellite 


seats and many other yng-life features give 


xtra-large 


exhaust valves, exhaust valve 


you a big premium in trouble-free service 
ompact in all dimen 
smooth running and 
deliver full rated power 


Onan engines are 
sions, light in weight 
easy starting. They 
even under a variety of adverse conditions 

If stepped-up perfo 
equipment for you ui can build in t 
extra saleability with Onan 
xtra cost. Write us or call 


D. W. Onan & Sons, Inc. 


4038 Univ. Ave. S.E 


mance wili sell more 


engines at 


Minneapolis 14, Minn 





Lightweight, air-cooled 
Onan Diesel engine 


Two-cylinder, opposed 
15 H.P. ot 2300 RPM 
4-cycle. Solid injection 
full Diese!. Electric start 
ing. 12-volt generotor 
Full pressure lubrication 








PIN £0 


AIR-COOLED 


ENGINES 
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New Books 
ing Pressure Tube 
(Threads and littings 

14. Electric Motors 
Svmbols—W elding 

15. Gaskets—Hydraulic Standard 
and Symbols—O-Rings—Packing 
Seals 

Each 
bles of design data. ‘Typical 

table of gear tooth propo 

AF BMA Bearing Standards, an 


deflection charts 


ection consists entireh 


f 
are the 
tions, 


spring load and 


Electronics in Management 


Lowett H. Harrery and Gerorc! 
P. Busn, Editors. 93 

Available from The University Press 
of Washington, D. C., 1621 Connec 
ticut Ave., N \\ W ashingto1 


D. C. $6 


)i x 6} in., 207 P] 


} } 
| ror } 
| from the ] 


Institute on 


This book is 
ceedings of the First 
Electronics in Management presented 
it The American University in N 
vember 1955. It reviews and analyze 
management pi tential and 
development and instal 


problem 
inising from 
lation of automatic systems especially 
stems 


Among prob 


data processing s\ 
planning, pr 
mnel, fiscal 


lem areas treated are 

cedures, organization, pers 

and executive 

has been divided int 

Management 

les, and Sug 
A selective 


is included 


The volume 


four parts Impact 
Equipment, Case Examp 
gestions for Management 


annotated bibliography 


Surveys in Mechanics 


Edited by G. K. Barcuetor, Trinity 
College, Cambridge, and R. M 
Davies, Dept. of Physics, 
College of Wales, Aberystwyth. 84 
x 54 in., 475 pp. Published by the 
Cambridge Press 
can Branch, 32 East 57th St., 
York 22, N. Y. $9.50 


University 


Ameri 
New 


University 


This volume ha 
a tribute to Sir Geoffrey | 
of his seventieth 


een published i 
| ivlor 
birth 


hort biog iphic i] 


the occasion 


day. It includes a 


sketch of this remarkable man who 


has been awarded six honorary de 


grees, seven med i] ind was knighted 
in 1944 in recogniti f hi ub 
stantial 


len independent articles (actually 


contributions t cience 


(Continued on page 361) 


When Timing is 
the Problem 


LUX... 


dustrial timing field and producers 


specialists in the in 


of over 20 million clocks and timers 

now offers the full facilities of 
their renowned laboratories to help 
solve your timing problems 


For design engineering assistance 
cooperation on custom-develop 

ing and adapting of electric or me- 
chanical timing cevices to meet your 


specialized needs contact LUX. 


TYPICAL PRODUCTS DEVELOPED 
BY THE FAMOUS TIMING 
LABORATORIES OF LUX 


! APPLICATIONS 


i PARKING METERS 


WASHERS & 
DRYERS 


BATTERY 
CHARGERS 


MILK COOLERS 
COFFEE MAKERS 
DISH WASHERS 
GAS RANGES 
SUN LAMPS 


ROTISSERIE 
COOKERS 


ELECTRIC 
HEATERS 


RECORDING 
INSTRUMENTS 


air 
CONDITIONERS 


REFRIGERATION 
SYSTEMS 


ELECTRIC RANGES 
CLOTHES DRYERS 


FULLY AUTOMATIC 
RANGE TIMER CONTROLS 


TIMERS FOR ELECTRIC 
ORYVERS 


RECORDER CLOCK 
PE 


The LUX CLOCK MANUFACTURING 


WATERBURY 20. CONNECT 





POWERFUL 
DELIVERY 


into your product! 


Your products requiring flat-type main- 
springs attain their maximum effectiveness 
when reserve power is always available 
and released evenly. Build-in a longer, 
smoother delivery of power with the 
famous Sandsteel Crosscurved mainsprings 

.of highest quality Swedish steel... proc- 
essed with a unique convex-concave con- 


Mm struction that gives 





more energy per wind, 
Section showing crosscurved 


spring in housing a constant energy dis- 
tribution. You add quality when you add 
Sandsteel Crosscurved mainsprings to 


your product! 


Use Sandsteel mainsprings for better en- 


gineering...greater efficiency...a superior 


product! 


Write for FREE LITERA- 
TURE (Springs for Your 
Product) and CASE FILE, 
Dept. 42. 


SANDVIK STEEL, INC. 
Sandsteel Spring Division 


Fair Lawn, N. J 











3 Times Actual Size 


Wire Size 007 


Orifice 


° 
Advantages of Sapphire 
in This Application 
@ Resistance to wear 

from wire friction 


Sapphire Wire Guide 
Outwears Steel 14 to 1 
and is Still in use at 
AMERICAN MACHINE 
AND FOUNDRY 
COMPANY... 


The sapphire insert wire guide 
shown here is from a stator 
winding device at American 
x4 Machine and Foundry Company 
in Greenwich, Connecticut 

Spectacular Performance 
Sapphire has given us a fine 
solution to ovr problem says 
ovr customer With the re« 


@ Smoothness—did not ( tangulor sapphire insert, one 


damage or remove the 
baked-on enamel wire 
insulation. Sapphire is ating 
a homogeneous, single 


crystal 
from 


weor con start. Freedom 
from grain also allows 
the smooth finish nec- 


essary 


insulation 


Nn ne ay ae 


~avrele m. gatti- 


nozzle hos passed 41,000 
yords of wire ond is still oper 
Previous to sapphire 

serts the longest nozzle wear 
Surfaces are free was 3,000 yards of wire, with 
o steel nozzle treated to surface 
hardness of 72 Rockwell ¢ 

o 

Send us your friction and wear 
problems for analysis by our 


grain where 


to protect wire 
engineering staff—no charge 


of course. Write also for bro- 
chure of A. M. Gatti Sapphire 
Products 





= 
Precision cite Products 


Miniature Sub-Assemblies"’ 
ou | 


Main Office and Factories—522 Tindul! Ave., Trenton, N. J 


Manvfacturing Subsidiary—Guayoma, Puerte Rico 


-Tro 


Pnet 


%* Accurate, Constant Cylinder 
trol 


Speed Con 


x Compact Rugged Design 
. a — Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 
used in hundreds of control applications be 
cause they combine in a short, compact body 
a tapered fine thread needle for extremely 
accurate air or oil flow control and a floating 
retro ball check, which permits full flow in 
the opposite direction. Retro ball floats in 
most sensitive position to its seat, requiring 
only a slight differential pressure to fully 
open or close it 

Needle design permits maximum flow ca 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure long 
trouble-free service. Simple, practical “O” 
gland structure eliminates troublesome leak- 
ing. Valve bodies machined from hex brass 
or aluminum for 2000 psi working pressures; 
steel and stainless steel for 5000 psi. Made in 








5 female pipe sizes— %” to %4”. ATTRACTIVE 
PRICES . . . IMMEDIATE DELIVERY 


Write for illustrated circular and prices. 








Pneu-Trol (DEVICES, INC. 


ATING AVE * CHI 
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New Books continued 


papers) make up the bulk of this 
book. Each article is 
present pesition in 
mechanics and 
authoritative acceant 
specialist readers. | 
in extensive | 
further study 

Che subject 
The Mechanics 
Deformation 
Dislocations in (¢ 
KF. Mott; Stres 
M. Davie R 
Squire; The M 


REI 
boun 
Roth 
Oal 


Includec 
| nited St ite 


patents ma 


Electronic Data Processing 
For Business and Industry 


Ricuarp G. Canninc. 6 x 9 in.. 32? 
pp. Published by John Wiley & Sons 
Inc., 440 Fourth Avenue, New York 
16, N. Y. $7 


[he basic purp 
says the author I 
efficient use rf mputer 
management's problems. He 
a company as an integrated oper 
acting to reach some goal set by man 
agement. In thi operation, a con 
tinual flow of information is n irl 
Systems engineering looks at the 
information requirement the 
whole operation and la out lata 


(Continued on page 363) 
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( ACME 


Hose Products 
for applications 
involving 
High Pressures 
High Strength 

Flexibility 
Durability 
Misalignment 
Expansion 
Contraction 
and 
Resistance to 
Vibration 
Shock 
High 
Temperature 
Abrasion 
Wear 
Corrosion 


Oil & Solvents 











if you Want 
Top Performance in 


OSE 


Every length of ACME’S varied line of RUBBER 
HOSE is specially engineered to meet the re- 
quirements of the application for which it is 
recommended. It is made by hose specialists in a 
plant devoted solely to hose manufacture for 53 
years. What are your needs? Chances are we 
have it readily available in stock. If not, we'll 


make it for you. 


PUT THE JOB 
PP Wve sss 


HOSE SPECIALISTS 


ACME RUBBER MANUFACTURING CO. 
507 LEVER STREET = TRENTON, N. J 





Your CUSTOMERS 


4 a, ,% > a 8 
CAN GET::SERVICE 
\Wey a S 2 
WA A gis A 
whoever 
they are...\| 


wherever 


Parts and service supplied by more than 


2200 dealers in the United States, 
Canada and in 82 foreign lands 


In addition, traveling service clinics enable dealers and 
their mechanics to keep up to date on latest industry 
practices and on Wisconsin service techniques in 
cluding complete instructions on preventive maintenance 
to keep Wisconsin engines operating at top efficiency 


year after year . . . indefinitely 


Just a couple of more good reasons why it pays to spec 
ify Wisconsin Heavy-Duty Air-Cooled Engines for your 
equipment... service-proved, performance-proved and cli 
mate-proved wherever engine-powered equipment is used 


Write for Engine Specifications Bulletin S-188, and a copy of our 
complete list of approved service stations throughout the world. 


Ntiouks | WISCONSIN MOTOR CORPORATION 


MILWAUKEE 46, WISCONSIN 








SOLENOID OPERATED 
AIR VALVES 


designed to 


oD. Lc. 


standards 
Ya" - Ye" - V2" - Ya" 
4-Way—Model 441 








FEATURES 


A—Manual 
Operating Button 


























B—Woter-tight and 
Dust-tight Solenoid 
Enclosure with 
built-in Electrical 


in 
+ 


SS Juntion Box. 
Y (} O O Q L, C—Cover chained 
. to Body 
Write for Information—Prices 


AUTOMATIC VALVE CO. 


37425 Grand River Ave. ¢ Farmington, Mich. 














Engines 


New Comprehensive Data 
HARTFORD WHEEL BEARINGS 


New literature provides complete technical information 
on the various types of Hartford Wheel Bearings includ- 
ing selection, mounting, lubrication, plus comparative 
charts on combined radial and thrust capacities in pounds 
and dimensions. Hartford Wheel Bearings are extensively 
used by manufacturers of wheels for power mowers, 
wheelbarrows, golf carts, velocipedes, wheeled industrial 
equipment, large wheeled toys and belt idler pulleys. 
WRITE FOR YOUR FREE COPY TODAY 


tford 


PRECISION BALLS @ BEARINGS 


The Hartford Stee! Ball Co., Inc., 3 Jefferson Ave., W. Hartford 6, Conn 





New Books consinusd VW i on Ww SAT I hs iTY 


meet those re 
rly the uthor iP j ) ‘ i 
- : ; fil CS/11S 
hese machines out 
itegorv and g1 
iormation neces 


auip 
| I 


i} pli 
om 
pecin hines 


n ich important 


min ind 


scope { book is wide: it is 


at that period of time that 





vith management interest 
ronic data processing and ends 
proposed plan of action The 
thi w field dis 

they should b 


considered during the planning phase 


Machine Design 

J. E. Suicrey. 6x 9 in., 523 pp. Pub . In refrigerat 
lished by the McGraw-Hill Publish o pootecuive 
ing Co., Inc., 330 West 42nd St., ears 
New York 36, N. Y $7.75 


hani 
1 ma hine ind 
SIZE shape, dT 
machine part 
es in machine 
criticized 
tifling the 

It as the 
student 


mant f i very long These examples suggest only ; 


Throughout the e] book. which oe do The Se 


r te r students of en- 


ways in which Dusiness 
characteristics of Durez 
, y qualities of insulation, tough 
. Da ; 
SUG YE ST De TAK tits to extremes of temperature 
tO attack Dy many acids anc 
tor VOUT wide promise for invests 
a new uses It your product 
ha ittle educational Arisine Oo p) impregnants bonds, coa 
] ly . . +} lt f le AJ UU Ti Ly 4 é . - . 
vali nera ie solution of de- agents, we may be able 


nphas placed upon set 
of the problem and evaluation 
lution e mere substitu- 
formulas to ob 


sign problems first requires the reader ence as leaders in the develoy 


tf phenolics is at your 


t hoose a method of attack; many tion O 
of the problems are set up with sufh 
cient background information so that 
sevcral hoices ire ay uilable Secondly, 
he must select the data and informa- 
tion required for the solution. These 


data may be concealed in an excess of | DUREZ PLASTICS DIVISION HOOKER 
‘ CHEMICALS 
information r in other cases the HOOKER ELECTROCHEMICAL COMPANY PLASTICS 


(Continued on page 365) 1507 Waick Road, North Tonawanda, N. Y. 
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PRECISION BUILT for LONG LIFE 


and PEAK PERFORMANCE 


STROKONTROL RAM 
Mope. 1032—3%% inch 
bore. Available in stand 
ard 8 inch, 13 inch and 16 
inch stroke lengths. Dou 
ble acting. Incorporates 
easily adjusted hydraulic 
depth stop. 


HYDRAULIC 
CYLINDERS 


HI-LO-PAC 
PUMP 


STROKONTROL 
CYLINDER 


HORSEPOWER 
PUMP 


HORSEPOWER 
Q, CYLINDER 


HOLDKONTROL 
HORSE POWER RAM VALVE 
Monet 1002—3 inch bore 
Available in standard 8 
inch, 10 inch and 12 inch 
stroke lengths. Designed 
as double acting and is 
easily converted to single 
action by venting one port. 


) HYDRA-SEAL 
COUPLER 


Modifications of these cylinders can be made to fill 


your specific requirements. Designed to ASAE-SAE 


specifications. 


Write for FREE Catalog! 


CHAR-LYNN COMPANY 


Dept. PE 7 


/Aember Nationa 


LERMER PLASTIC CONTAINERS 
Help You Make Satisfied Customers 


Package your products in Lermer Plastic durable, hand 


some containers. They are shatterproof, 75% lighter than 


glass, available clear or opaque in many colors, can 


be printed or decorated and are available with metal or 
plastic closures. Write for complete catalog information 
and samples. If possible, send along products for par- 


ticular suggestions. , 


LERMER PLASTICS, INC. @2°Scut* fs 


REPRESENTATIVES IN THESE CITIES: Rochester, Memphis, Miami, 
Cincinnati, Columbus, Cleveland, Chicago, Detroit, Minneapolis, 
San Francisco, Los Angeles, Toronto. 

PIONEERS AND SPECIALISTS 


IN PLASTIC CONTAINERS 


36+ 


2843-26th Avenue South, Minneapolis 6, Minnesota 


Fluid Power Association 


Light metais design tips 


Tips on designing semi-closed and 
hollow extrusions in magnesium 


Because magnesium is easily extruded, it is ideal for a number of 
product applications where many other metals would not be suitable. Here 
are some tips on semi-closed and hollow shape designs which may help you 
decide if the metal and the process are suitable for your products 


Preferred Design Design To Be Avoided 
Semi-ciosed shapes requiring long, thin die tongues should be avoided. 
For best extrudability the length of the tongue should not exceed 
three times its width although it is possible to extrude lengths five 
times the width 


t 


Preferred Design Design To Be Avoided 


Shapes requiring unbalanced die tongues to not constitute good 


extrusion design. 
Design To Be Avoided 


Preferred Design 
Hollow shapes with unsymmetrical voids, or with voids having inade 
quate section thickness between them are undesirable 
As we buy and use magnesium extrusions extensively 
and in parts and products we fabricate for others, we can giv 
unbiased answers to specific questions you may have on this subject 
do not have extrusion design literature for distribution, we d 
Handbook covering other design factors. Copies on request 


MAGNESIUM COMPANY oF AMERICA 


UGHT METALS FABRICATION DIVISION. EAST CHICAGO 27, IND 


ritative 
ugh we 
| Design 


maga / 
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New books continued 


problem may require the use of outside 
sources in order to obtain it. Thirdly, 
the reader must make his own set of 
simplifving assumptions, after which 
may solve the problem. The last 
in evaluation of the solution 
in the light of the information which 
is given. Various means are used 
ind emphasized throughout the text 
to make this step possibk 
Subiects covered in the text are 
stresses, materials, design principles, 
fastener springs, bearings, gears, 
clutche brakes, couplings, belt and 
chain drives; shafts, and the design of 
miscellaneous machine members such 
is cylinders, plates, flywheels and hy 


draulic machines 


Effective Communication 
On the Job 


6 x 9 in., 294 pp. Published by Amer 
ican Management Association, 1515 
Broadway, Times Square, New York 
36, N. Y Members—$4.50, non 


mem bers—$5.50 


Management is slowly recognizing 
the fact that communication is the 
largest part of its job. Most super 
visors are sure that they have little 
to learn in this field but still expen 
ence difficulties because of several 
problems. “First, we mistake the 
torm of communication for its sub 
stance. We pay too much attention 
to medua and devices, too little to 
content or purpose second, some 
of us oversimplify Chird, manage 
ment tends to talk too much and listen 
too little 

Most supervisors and executives 
regardless of mutual endowment, can 
improve themselves as communica 
tors. This book has been designed to 
aid in this process. Among the skills 
covered are sensitivity to both the 
language and emotional content of 
messages; awareness of communication 
barriers and techniques for overcoming 
them; and the ability to tap the ideas 
ind experiences of others by sympa 
thetic and attentive listening 

Also discussed are specific commu 
nication situations, such as giving 
orders; disciplining; employment inter 
viewlng; performance ippraisals han 
dling problem interviews; construc 
tively communicating with superiors; 
participating effectively in meetings 
and conferences 
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In Automation . . . Instrumentation 

Supersonic Aircraft—wherever true automatic 

control is needed, 3 dimensional cams by Parker can literally 
make machinery “think’’. By controlling relative motions through 
geometric and non-geometric curves, these mechanical “brains” 
take virtually any two variables and extract the correct functional 
resultant in a split second. Parker machines ultra precision 
into thousands of specified cam stations and to all intermediate 
points between stations! For prototype, master or production runs 
of 3 dimensional cams—you devise the problem, Parker will 

engineer and machine the answer! 


technical data on Parker's ability to make 


¢ Send today for “3 Dimensional Coms 


superhuman functions automatic 


THI 


PARKER G 


AMP WORKS, IN 
Fe a) ae OT LAY LE 
FRANKLIN AVENUE @ HARTFORD, CONNECTICU1 





Just off the Press! 


Your FREE La 
Copy Is Ready! 


“END for your free copy of the new Foster 
Quick Detachable Coupler Catalog—#110. 
Contains diagrammatic layout for applications. 
Simplified cataloging of coupler types and sizes 
in all price ranges. Fittings data, etc. 
Send today for your free copy— 


“ : ave 
no obligation, of course! Se So 


2 % 


FOSTER MANUFACTURING COMPANY, INC. SS wy, 


2850 GRAVOIS e¢ DEPT. 18-C e@ ST. LOUIS 18, MO. 


ROD 
TUBING 


Inconel 


Combines Quality and Accuracy at Minimum Cest 
Manufacturers everywhere who want Roll 
Formed Stock accurately produced 
to minimize labor and material 
costs in fabrication have found 
Makepeace the perfect answer. We 
are in a position to supply your 
requirements in a large variety of 
sizes and shapes at prices 

Nickel geared to economy. Write today 
for further information. 


D. E. Makepeace Company, Attleboro, Mass. 
Division of Union Plate and Wire Company 


Aluminum 


— 


Stainiess 
Steel —_ 
. + — 
> 
Leaded 
Beryllium Brass 


Copper 
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like filing away your copies of 
Product Engineering 


When you file your copies of Product Engineering, you 
build up a VALUABLE REFERENCE LIBRARY for 
your home or office. When yqu use Jesse Jones Files, you 
keep your magazines orderly and in pertect condition 


Especially designed for Product Engineering, two of these 
strong, durable files will hold copies from full year’s sub- 
scription. Rich maroon Kivar cover looks aad feels like 
leather, and is set off with 16-carat gold lettering. Com- 
pletely washable 
Only $2.50 each. 3 for $7.00, 6 for $14.00 POSTPAID 
Add $1.00 postage for orders outside U.S 


Satisfaction unconditionally guaranteed o1 


ack. 


ORDER YOUR 


JESSE JONES FILES 
TODAY! 


JESSE JONES BOX CORPORATION, Dept. P.E. (Est. 1843 
P. 0. Box 5120 
Philadelphia 41, Pa. 


Please send me, postpaid 


I enclose Bill me 
Name 


Address 


Product Engineerin 








OUR READERS 
SAY. 





Letters should be addressed to the 
Editor, Product Engineering, 330 
W. 42 St., New York 36, N. Y 


Comments on Many Things 


To the Editor: 


Now, as before, I rcad your edi 
torials and Sans Souci with great at 
tention and honestly I can say they 
are of great value, both for employer 
and employee. I would like to make 
some comments not only on your edi 
torials but also on articles by other 
yvriters. 

First the letter of Gerd Runken, 
published in your March issue. Firs 
I thank you for the estimate of Ger 
man engineers and m ld countn 
Germany, in your January edition. I 
should say Hunken’s letter is very in 
opportune ind does not tell the fac 
Having been a technical adviser 
coordinator for scientific research 
der Admiral W. Canaris and the Ger 
man Navy, I know something about 
what really was | 
Nazi reign 

| Can Sav, VO ir¢ 5 right, ibs 
utely right, about all vou did say in 

yur article on edu 

my own experie1 
more import int to 
ind to be a g 
engineering lik 
Thank heaven 
do hope for ever 

During W 
engineers beg 
we could learn 
ther countric 
idizing which inspire 
the so-called DIN 
ve could not ever 

rew out of on 


her make. FE) 


inot 
wn system. So you s 

makes a contribution l 

never underestimate the knowledge of 
others. This must be left to dictat 
ind their followe 


} 


Referring now to your editorial 
January and February, I shall 
every designer who will follow you 
advice, will achieve success. A de 


(Continued on page 369) 


Product Engineering — July, 1956 


Product Improvement with 
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PRESSTITE 
Plastisol 


are 


al TOUGH 
aaah ((OHESIVE 
LASTIC 


Excellent Seal Against Water, Moisture, Dust 


These modern sealants consist of 100% solid materials. When sub- 


jected to proper heat, they cure to a tough elastic body, having excellent 
adhesion to clean metal surfaces. They are free from contaminating 
odors. 


Other characteristics: 


@ In pumpable form from thick to thin consistencies. Tan, green-yellow, 
off-white colors. 

@ Resistant to alcohols, aliphatic hydrocarbons, oils, dilute acids 
(milk), alkalies. Highly resistant to water and moisture vapor. 


@ Highly stable, non-staining. 
DESCRIBE YOUR NEEDS... for free working sample best suited to your job. 


MRESSTITE 
=~ e 


a6 Llomeoune 


A Division of AMERICAN-MARIEITA COMPANY 
3750 CHOUTEAU AVENUE, ST. LOUIS 16. MISSOURI 











“We BID and GET Jobs 


we couldn't touch before” 


... thanks to our 


WALES FABRICATOR 


“Now we bid on most every sheet metal job 
that comes our way. Trouble with our pre- 
vious bids was that our estimators figured 
jobs on a past performance basis... until we 


found the answer to increased production. 


“WALES FABRICATORS for our punching 
and notching . . . yes, and nibbling too. 
Now we set up for punching and notching 
about four times faster than before. Punch 
assemblies are switched over in minutes and 
no templets are needed. Work right from 


prints or operation sheets. 


“We lose mighty few bid jobs these days 
make money on them too, against sharp 


competition.” 


We'll DEMONSTRATE at YOUR door 
Our MOBILE TRUCK UNIT % 


will bring the 
WALES FABRICATOR 


to you. No obligation 


Send for 
BULLETIN NO. 14F 


Contains pictures, descriptions and data of how 
the WALES FABRICATOR can benefit you 


wares 7CORPORATION 
"the Wales-Way is the PLUS-PROFIT way” 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTO HAMILTON, ONT 


Available from stock 


“$e vs \ JJLC-NEMA Type 12 
‘nih PANEL ENCLOSURES 


External i. All welded 
mounting : enclosure. Seals 
feet out oil, water, 
dust 


External 
Heavy gauge 
continuous 
hinge 
=< Padlock 
Pi hasp 
Blueprint 


holder i Baked 
Sg enamel interior 


white 


Neoprene =. Removable 
gosket 
seal 


These panel enclosures are strong, rigid, cleanly 
finished, and comply fully with J.1.C. and NEMA 
12 specifications. No knockouts, no holes to 
admit oil, water, dust. We have stock sizes at 
low cost for fast delivery. Or, we can make any 
size you want. We also make J.1.C. Wiring 
Boxes, Troughs, Push Button Stations and Rain 
proof Power Outlets. Can we help you? 
STANDARD STOCK SIZES 


x6 30°” x 20" x 6” 36” x 30” 
x6 30° x 24" x6 42" x 30” 
x6 30° x 24" x8 42" x 36" 
x6 36 x 24 x8 48" x 3% 


A ENGINEERING 
CORPORATION 


Dept. PE-33, Anoka, Minnesota 


The Product Design Engineer 
can always find a complete 
encyclopedic source of supply 
for component parts, materials 
or equipment in— 








SOS OOS OHHOTH OHO OON 


Thomas Publishing Company 
461 Eighth Avenue, New York 1 
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wc boaiens 7). | New ULANET FM Thermostats | 
te ae ce eee | protect and control machines, | 


| 

with a new design. When I read your 
March editorial, it seemed to me that : | equipment and processes — | 
your seeds are alread routing 
sure that soon the ne 
education will be forthcoming. Thi 
way, industry will help itself to prog 
ress 

When I used to tell 1 
dents that I was going 


Mountings 
signer they would derid ne 


to meet all 


m a tone of pity “am Banche soll requirements 4 The only metal 


du liegen and Striche zieh dien Leber 


lang’, which mean On the stor thermostats not 


ich, you shall lay down and d 


ill of vour life.” Well, the ' , yt : affected by 
aes whet & means to be a desig: pressure on outer shell 


to create, to dev 
Sut ilre a\ ll )?] err . nd 
ti b ‘ to realiz val f SPECIAL HIGH TEMPERATURE 
lege educate heii ett : STRAIN RELIEF PROTECTED 
LEAD WIRES 


college-educated desi rs with 
tific background Big mpanic 
ployed professor ir a 

signers. Soon, the designe Rapidly respond to extremely close 
paramount in industr temperature variations in: 


loday, for development and 


endl Mid Rietines chen eats Ga LIQUIDS, SOLIDS, GASES, 


eee ee HEATED SURFACES AND 


scientihc education me ap] 


ship in industry is needed a AMBIENT TEMPERATURES 


the tooling and testing bench. to errors 


executive desk. That will give the ideal RATING 
designer Dr. Joser STARZICZNY 1200 WATTS 
Rio de Janeiro, Brazil 115-230 VOLTS ac 


Ed—Your comments are doubly wel TEMPERATURE 
come. First, because of vou percep RANGE 


@ EASY TO ADJUST OR SET BY ACCES- 
SIBLE SELF-LOCKING ADJUSTMENT 
SCREW 


@ VIBRATION AND SHOCK RESISTANT 
@ COMPLETELY SEALED 
@ PROVED IN SERVICE 


1 

| 

| 

| 

| 

tive approach to our editorial material 0° to 600° F | 
al 


ind, second, because of your exper! =: 


enced and ereative approach to the 
field of design . 

S Two of the exclusive features of the 2. Lead wires are mechanically strain 
Ulanet FM Thermostats are relief protected to prevent external 
movement of the wire from being trans 


ferred to the contact members in the 
C — f ‘ expansion of the outer shell for make enclosure 
ompeution from Europe end break 


1. The complete lack of reliance on the 


of contacts. This permits 
The relatively low cost and stamina of 


these units merits your immediate fur 
ther investigation. Ulanet engineers 
This Sunday afternoon I read vou clamped or when slight pressure might will be glad to consult regarding spe 
ticle in the 1956 “Pulscbeat of In be applied to the outer shell during use cihc applications 


+4: greater mounting flexibility and free- 
l'o the Editor: 
dom from erroneous operation when 


dustry.” I was especially interested 2 RUGGED...SENSITIVE... COMPACT 


I spent three months ear] 


akon atemiemn tn | Gears Heat Control Experience 


idously impressed SINCE 193] 


— - Prog $s any ee Oe wn GEORGE ULAN ET 
duction line especially the Mer , ae inne 


Thermostats, Thermal Timers 
des. Opel and Volkswagon plants ELECTRIC HEAT CONTROL 
ep ler diapers a ENGINEERS 414 MARKETST. NEWARK, N. J. 
ne sCI s | ib v to mart 


l 
| 
! 
| 
! 
(Continued on page 371) ET 
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REPUBLIC 


SEAL- TITE VALVES 


GASES 0-500 psi 


e Ye” to 1” FPT—2, 3, 4-way 


e Zero leakage. Increased pressure tightens seals. 


@ Positive flow control. 


PRESSURE BALANCED 


0-1000 psi LIQUIDS 


e —65° to 140°F temperature range. 
e Long wear, self-cleaning seats. 
@ Turning ease. Short handle. 


Ask for Catalog No 356. Distributors in principal cities coast to coast. 


, ee Me 


& 
GLOBE NEEDLE <j 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD ° 





y 


‘Se \ om REPRESENTATIVE 
CAN SOLVE 
fe- 

om YOUR WOOD PROBLEM 


\y 


when it’s precision wood, 
plywood or plastic-surfaced parts. 


He knows the requirements of 
many specialized applications in 
industry: his practical experience 
and technical knowledge are 
yours for the asking. 

Write today for 


complete free 


jf eee 


Woodworking Company 


Uu m Incorporated 
Dep't. 28-A, Poughkeepsie, New York 
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CLEVELAND 11, OHIO 


SEND TODAY 
, : 


CADDY 


a 
1OoOoLe tage veo 
caTaroo AN 

remercatTe® 


ers 

eoov ° 

aeic®? P On, . erevesace & © - 
ease © ow * 


FOR YOUR 
FREE 1956 TEMPLATE CATALOG 


CADDY. 
—__z—___zx— ee — ae 
Erico Products. inc. 
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Our Readers Say continued 


Alloy Strip in 
Precision Sizes meets 


i, bt 1 wl ha LATEST 
engineers a ee most han , CONTROL 


my mother 


New Design Needs... is vbstion datincing DESIGN DATA 


for hydraulic, 
mechanical and 
electrical 
applications 


From 0.0005 in. to 0.040 in. 
thick and 0.090 to 6 in. wide, 


these alloys are available as fe 


= -< 
iat —_—— 
Beryllium Copper ET 
Phosphor Bronze | - — 
Nickel Silver 

Brass 

Chromium Copper W 
Stainless 17-7PH rong Company Here is complete information 


‘ . on a versatile modern control 
Invar To the Editor 
I interest to every design en 


Magnetic: High Nickel We ippreciate the hi \ ginee: Available n models 


special-tolerance strip: 


Right Tester, 


Some immediately available. page 350. May issue du capable of Gd ering 50 to 400 
Others rolled to order in 2 gineering, accorded ir new dial inch-p i rust, Sperry 
to 21 days. Can be supplied 106 high voltage tester Hydraulic Remote Controls are 
in coils or straight lengths Sawever we actined thet in ised extensive by the auto- 
with slit or filed edges— £ those thine 
also cadmium plated. wes sea outeien oo! industries for 

| atic control 


motive, atiol marine and 


Write for Bulletin 7 uct n of : 
TODAY. Beatie 
I Clutches 


l Throttles 


i ELMER Si AUGHTEI Governors 
Slau ) Rheostats 


Hydraulic Pumps 
PRECISION PRODUCTS, INC. ' fo Daatien Sion Aditidilindads 
$01 Crescent Avenue « Reading, Po S I ing l n Engine Mixture Setting 
¢ Hydraulic Transmissions 
* Fire Extingy ishers 
* Feed Mechanism 
SALES OFFICES ‘eed Mechanisms 
New York Philadelphia ¢ Duplicatior f Motions 


H.G.WILLIAMS ! A. RHODES 
R ‘ N. J { er Darby, Pa, Return coupon for descriptive bulletin 








4. CROWE 





Cleveland 
L. D. ALSPACH Siena 
Chicago RANDOLPH 
R. A. BURKETT SALES CO 
Los Angeles 
KRUSEN WIRE & STEEL CO. 


WAREHOUSES 

New York 

BERYLLIUM COPPER SUPPLY CO. 
Little Fal New Jerse 


Chicago I : 
PRECISION STEEL WAREHOUSE INC, 


Send Hydraulic Control Bulletin 2 
Have representative cal 

Name 

Company 

Address 


Los Angeles 
KRUSEN WIRE & STEEL CO 


July, 1956 








DOES 

THIS 

RUBBER PART 
BELONG IN 


YOUR PRODUCT? 





G-211 solenoid, 10 lbs. at 
85% voltage, 1144” stroke 


NA-726 solenoid; 16 Ibs. 
at 1” stroke, 100% voltage. 





G-200 line of solenoids. Re- 
placement for all sizes of 
General Electric Co.'s CR- 
9503-200 line of solenoids 





NA-700 line of solenoids, 
replacement for National 
Acme solenoids, size for 
size, for all modifications. 








The most important factor about any rub- 
ber part is its ability to do the job for 
which it is intended. Most parts are spe- 
cifically engineered for the application . 
and consideration is given to elasticity, 
temperatures to be encountered as well as 
resistance to petroleum derivatives, chem- 
icals and abrasion. 

STALWART ENGINEERS have the experi- 
ence and facilities to compound special 
rubber stocks to meet even the most unusual 
requirements and from more than 500 
different compounds already at their dis- 
posal, they can mold, extrude, die-cut 
lathe-cut or mandrel-build shapes to meet 
any specifications 

SPECIFY STALWART RUBBER PARTS FOR 
THAT ONE ESSENTIAL QUALITY . . THE 
ABILITY TO DO A JOB... BEST! 


Write today for 
catalog 56-SR-3 


TALWART 


RUBBER COMPANY 


166 Northfield Road * Bedford, Ohio 


Model 484 


The solenoids of both the above replacement lines are 
all thoroughbred Trombetta solenoids. All dimensions 
of interest to the user are the same as the respective 
solenoids they replace. The pull and pull character- 
istics are identical. In either case, we are in a position 
to furnish replacement units for any and all modifica- 
tions. They are available for all voltages and frequen- 
cies, including direct current 

See our catalogs in Sweet's Catalog Service. Ask for 
more information. 


TROMBETTA SOLENOID CORP. 
329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 











NOW, ANOTHER 


DE-STA-CO FIRST... 


3 NEW PORTABLE CLAMPS WITH 
TRIGGER- 
RELEASE! 


Instant easy action enables 
operator to release clamp 
with one hand! 

TRIGGER-RELEASE— Finger pres 
sure on Trigger instantly throws 


ready for next 


GREATER € 


Up to | pounds may be 


al operating pres 
ean 


eleltisleh mela J 
RUGGED CONSTRUCTION—60% 
heavier heat-treated forged 
omponents. Hardened bushings 





ockéd with spun rivet 


Get all 
Write for 
DE-STA-CO 
Bulletin 482-4-6! 


details! 


Model 486 


> DETROIT STAMPING COMPANY 


World's FIRST Line of TOGGLE CLAMPS 
320 Midland Avenue ¢ Detroit 3, Michigan 
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Power Driven Hoe Uses 
Zinc Die Castings 


A new power driven hoe, the Electro- 
Hoe, is now being marketed b the 
W. R. Brown Co. of Chicago. De 
signed to be used by the home gar 
dener, the new tool utilizes 14 spe 
ially designed zinc die castings for 
fhcient performance, durabilit 
rrosion resistance 
Answering the need for a gardening 
tool that requires minimum effort for 
both application and maintenance 
the Electro-Hi u 1 4 inch drill 
unit including motor as it OWE! 
ource By using the drill handle 
t rether with in interchange ible left 
or right hand hoe handle, the gardener 
n obtain hoe action without the 
tiring bent-ove1 posture equired D| 
conventional hoe 
Che drive shaft, which runs in two 
illess bearings, drives a 
universal joint which in turn operates 
1 7 l worm gcal lhe Worl gcal has 
bronze bearings which locate as well 
is hold the gears Operating speed 
300 rpm 
Ihe use of zinc die-cast parts pro 
des corrosion-resistant properties at 
an optimum weight for the applica 
tion. If made of aluminum and ma 
chined, the total weight of these parts 
would be only | oz. less than that 
required for die casting with zinc. ‘This 
light saving in weight is offset 
uperior mechanical propet 
osion esistance, casting 
istics and overall cost of th 
castings 
The die-cast parts consist of a twe 
] 


part gear head, 2 oil seals, 2 hexagonal 


drivers with attachment kevs, 4 blade 
bracket and a drive shaft coupling 
The drive shaft tube is welded stec] 
tubing, zinc plated; the hoe blades 
ire zinc-plated spring steel. The 14 
die-cast zinc parts are cast simulta 
neously on one gate. After casting, 
the 14 components are trimmed in a 
single operation with one trim di 
Ihis effects a significant money and 
labor-saving factor in the overall manu 


(Continued on page 375) 
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spacers, 2 oute washers i saddle 


BEARING APPLICATIONS 


Striking cost reductions in bearing applications 
in many mechanical products are made possible by 
the use of Bunting Sintered Powdered Metal 


Bearings and parts. 


Bunting engineering counsel can guide you in 
the selection of designs and alloys that will 
provide bearings of exactly the type, 

design and material that will 

fully meet both cost and 

functional requirements, whether 

the material be Cast Bronze 


or Sintered Metal. 


A competent group of Bunting Sales Engineers in the 
field and a soundly established Product Engineering 
Department put at your command comprehensive 
data and facts based on wide experience in the 
designing and use of cast bronze and Sintered 


Powdered Metal Bearings and parts. 


Write to our 
Product Engineering 4 
Department in 
Toledo or consult our ql 
nearest Sales | 
Engineer. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 





Bendix™ Electric Fuel Pump is the outstanding 


choice for every operating condition! 


Performance proven ® Delivers More Gallons 
Longer Life @ No Pressure per Hour 
“Droop” Easy to Install 
Dependable Operation Easy to Service 
ot —75°F. 
Improves Low-Temperature Economical Operation 
Starting Light Weight © Compact 


Built-in Pressure Release Rugged 


Low Power Requirements 


Eliminates Vapor Lock Tamper-proof 


Learn more about this new and improved fuel pump 
Write for descriptive folder and specifications 


ECLIPSE SSSi6 ELMIRA WS: “SBnotje7 


Aviationm COMPORATION 

















COUPLINGS 


Strong aS 


Mac d from s« 
ffer comp 


1a wide r 


ng Brownir 
the small 
im bore chain co 
ec the coupling b 


1 you examine the co ‘ Bre 


Ask Browning Distributor or write for Catalog V169 


MANUFACTURING COMPANY 


MAYSVILLE, KENTUCKY 





if this Is your 


PROBLEM 


need effective, highly 
smartly illustrated 
literature (booklets, 
pamphlets, manuals) to dis- 
play your products, inform 
the public of your operations, 
attract key personnel to yout 
plant train employees and perform 
any of the other communicative, 


functions vital to your business... 


this is your 


ANSWER 


The McGraw-Hill TECHNICAL 
WRITING SERVICE has a staff 
of more than 150 highly-trained 
writers, editors, and illustration 
specialists whose job it is to creat 
technical and general literature fon 
industry. We write, illustrate, de- 
sign, and print Equipment Manuals; 
Product Bulletins, Handbooks, 
Company Histories, Annual Re- 
ports and other specialized mate- 
rial. Save money and time. Let our 
staff be your staff for Technical and 


Business public ations, 


This servi is available through ad agencies, 


Write « Phone 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co., Inc 
330 W. 42nd St.. N. Y. 36, N.Y 
LOngacre 4-3000 

















continued 


g run, incorporating in eco 
production rate, a minimum 

ndary operations and no mate 
Che only machining steps 


ire the drilling of four holes WOVEN WIRE CONVEYOR BELT 


gear head castings and one 


1 


the saddle bracket for the take the bottlenecks out of 


haft tube 
j p ble l i voly 4 I ‘ 77 ’ T ‘ y YT ‘ ‘ 4 ‘ Y ‘ 
pc eganieth cnt ful WASHING, DRYING, PACKAGING 
t ores ind ail tld 
need machining o1 
Empl 
simple 
1 minimun 
idjusting ce¢ 
hrink 


ympensate tor and 


vithin .001 and 


Vhe Diy 


iachineability dimensio1 

ind inherent ipacit 
withstand the hard usag« 
encountered in abrasive soil 
manufacturer s xpenence indicates 


that the ; arts require no pro 
. inc pa require i xe OPEN MESH of rustproof, all-metal 

tive coating for normal us¢ ther th belt provides free circulation of process 

mild . sivating be fore pa ; ¢ x ; solutions and drying air; assures waste 


free packaging 


; : Whether you’re processing slab, sheet or pelletized materials 
L & N Plant Opening ... Or packaging bottles, drums or bags . . . Cambridge Woven 
Commemorates Franklin’s Wire Conveyor Belts combine movement with processing. 
- ‘ Continuous belt-to-belt flow through washing and drying 
250th Birthday cycles, roasting kilns, and weighing and sealing operations cuts 
Leeds and Northrep Company hes cost and seasienaies a uniform production 
opened a new instrument plant in REGARDLESS OF YOUR INDUSTRY... 
North Wales. Pa. which will be de .. . metalworking, food, chemical, ceramic or glass whether 
voted entirely to manufacture of the machines are for your own operation or resale, you'll find 


“open mesh”’ only one property of Cambridge belts that makes 
Speed max Recorders and Recorder i — . 


Controllers, Metermax Combustion 
Contr L & N _ Load-Frequency 


ntre ind certain other automatic 


combined movement and processing practical and economical 
Open mesh construction also provides rapid drainage of process 
solutions. Belts are corrosion resistant and impervious to heat 
damage, even at 2100°F. They have no seams, lacers or fasteners 
nentation widely used by to wear more rapidly than the body of the belt. Cambridge 
ind industrv. Manufacturing Woven Wire Belts are made in any size, mesh or weave; from 
employ standard machine any metal or alloy. Special surface attachments are available 

ver winding machines to hold products during inclined movement 
ing machines, and such op Coll in your Cambridge FIELD ENGINEER to discuss how you can cut costs by 
heat-treating, spraying and continuous operation. Look under "BELTING, MECHANICAL” in your classified 
phone book. OR, write for FREE 130-PAGE REFERENCE MANUAL giving 


con g alibi y 
necting, ¢ il iting, mesh specifications, design information and metallurgical data. 


ssembling and tool and dic 


» 
: ~ <i . ° 7, he 
f the wide variety of & The Cambridge Wire Cloth Company | Gi, 
nass-production techniques Comtntys , a 
m used, but great emphasis PECIAL conrad 
eae vi ambridge 7, 


FABRICATIONS 


(08 ¥ 0 re9 


ed on proper sequence ind ar 
rangement of operations, efficient 


nd other measures to assure 


Maryland L 
OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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SPECIALLY DESIGNED 


BLOWERS 


@ These particular blowers were made for 
radio or electronic cooling application. But, 
Peerless engineers design and build blowers 
and fans to customer, government and as- 
sociation specifications every day. Custom 
made installations are our specialty. We do 
the whole job . .. make the motor, the fan 
or blower . . . everything. Each unit is un- 
conditionally guaranteed. Whatever your 
air flow requirements or application it will 
pay you to contact Peerless. Do it today. 


Write, wire or phone for 


Bulletin SDA-160 


FAN AND BLOWER DIVISION 


the Peerless. Electric coMPany 


FANS + BLOWERS + MOTORS + ELECTRONIC EQUIPMENT 
1406 W. MARKET ST. + WARREN, OHIO 


New 
SWINGLOCK 
One-Hand Operated 
FIXTURE 
CLAMP 


these features:— 


“wn 


1. RAPID OPERATION 

a half turn of the hand 
knob loosens strap and 
turns it 90 degrees com- 
pletely eliminating un- 
necessary turning of knob. 


2. SELF POSITIONING 

horizontal, vertical or upside Write for bulletin 
down—strap will not fall out TEMPLATE SHEETS 
of position even in AVAILABLE 


unclamped position. 
MAKES FOR 


HIGHER PRODUCTI 
3. WIDER APPLICATION— on 


SWINGLOCK can be operated 
in restricted areas where 
there is not enough room 

for forward and backward 
strap movement. 


WEST POINT MANUFACTURING CO. 


26937 W. 7 MILE ROAD « DETROIT 19, MICHIGAN 


Ay 44 l/; with the New 


UNIMAX 


UNIMAX 


3 BIG ADVANTAGES Type WLL 


> . 2 > 
with this UL-listed snap-acting switch! 
@ Costs “% less than other snap-switches. Let us show you 
> § ;: . 9S /95 ec | how the 
@ Handles 15 amp. at 125/250 volts a-c. | yi we can cut 
© Quick-connect terminals for snap-on | your switch 
wiring give fast installation. | and assembly costs 


UNIMAX SWITCH 


A A 4 » 4 
Dt hi0H ae MNOIWHO41 


IVES ROAD, WALLINGFORD, CONNECTICUT 
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COOPER ALLOY 


LF xs 


. a 


CORPORATION 


BRIEFS 


@ Edited by GEORGE BLACK 


DOUBLE-D REFINER 
The Jones Double-D Refiner is said 
to bring.an entirely new concept to 
the preparation of stock for the 
paper machine. Key to the design 
lies in the twin refining area with 
its double discs. For a more com- 
plete story ask for the February 
issue of Cooper Alloy NEWSCAST. 


WHAT'S IN A TRADEMARK 
Behind the Cooper Alloy trade- 
mark, cast or stamped into our 
stainless steel fittings, stands more 
than a quarter century of exper- 
ience and the most complete pro- 
duction facilities in the industry. 
When you specify Cooper Alloy 
fittings you can be sure that every 
step from design to shipment is 
under the supervision of special- 
ists. Look for the CA trademark 
before you buy . it is a sign of 
quality, experience and reliability. 


DESIGN FEATURES FEATURED 
Design features that have made 
the Cooper Alloy stainless steel 
valve the preferred valve for chem- 
ical processing are presented in the 
current issue of NEWSCAST. Dia- 
grams and text combine to make a 
thorough presentation. Additional 
copies available on request. 


NEW PUMP IN DEMAND 

The new line of stainless steel ro- 
tary pumps announced by our 
Vanton Pump Division has taken 
the field by storm because it is the 
one (and only) pump of its kind 
without stuffing boxes or shaft 
seals. Bulletin VP561 gives the 
facts. Write for it today. 


Pi 


COOPER ALLOY 
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Color TV Moniters 
Operations at Hanford 


General Electric scientists are now 
using specially-designed color tel 
sion to help them perform work 


Hanford plu 
operated 


Atom 


radioactive areas at the 


tonium plant. The plant is 
Electric for the 


Commission 


by General 
Energy 

Crane operators wh formerly 
their the 
Hanford areas by means of 


olor 


supphed by 


observed work in one of 
“hottest 
a periscope 
circuit ‘T'\ Gen 
eral Electric’s Broadcast Equipment 
Section at Syracuse, N. Y High 
image the TV 
idded depth perception 


how have i closed 


svstem 


brillance on screens 
ifford 
wren 


radia 


and 
easier Operation of giant crane 

I'wo cameras mounted in the 
the 


extracted 


tion area of building wh plu 


tonium i from fissioned 
uranium are used to give operat 
hemi 
ittached t 
ted by 


two receive! n the ib 


ingle view of 


he 
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equipment 
the 
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Cameras 
CTane¢ nne 
with 

7 inch 


Two screens On receivers gn 


the same view as 10-inch screens be 
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it’s that simple! 





Draftsmen want to use STANPAT in place of 
the old-fashioned time-consuming method of 
re-drawing and re-lettering specification and 
revision boxes, standard symbols, sub-assemblies, 
components, and cross sections. 

STANPAT reprints your standard drawing details 
on acetate sheets with adhesive on front or back 
Gvaranteed not to dry ovt, come off, or wrinkle 
Reproductions come crisp and clear. Save drafting 
time and money; use STANPAT whenever drawing 
details re-oppear on your tracings. 
Prove to yourself how STANPAT 
effort, money. Send us your drawing details 
now for quotation without obligation. 


ZSTAN PAT | 


STANPAT CO., Whitestone 57, N. Y., U.S.A. 


saves time, 








STANPAT CO... Whitestone 57, N.Y... U.S.A 
Phone: FLushing 9-169 Git P 
Please quote on enclosed samples 

Kindly send me STANPAT literature and samples 
NAME 
TITLE 
COMPANY 
ADDRESS 





LEAKPROOF sweae\\seac) 


SCLENOID 





$75.00 


List Price* for ay" 
4-way incl. Solenoid 








*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 








MAYLINE 


MAYLINE 





MAY -0 - MATIC 
A New Table 
By Mayline 





Now, a table featuring instant height and top tilt 


adjustments, plus space saving accessory units. Base 


is heavy gauge steel. Solid Basswood metal-edge top 


Also has sliding reference top. 


Table is produced in popular top sizes and in two 
base sizes. Write factory for complete information. 


Symbol of 


MAYLINE COMPANY 
605 No. Commerce St. 
Sheboygan, Wisconsin 


METAL PLAN FILE 














Ol VALVES é , | “ MAYLINE 


WHERE 


WHY 


HOW 





Thread 
rolling 
machines 


Pressure 
testing in 
automotive 
production 


Hydraulic 
work feed 


apparatus 


Machine tool 
chucking 
& clamping 


Automatic 
door openers 


Holding position 
(leakproof ) 


Oil gets contami- 


nated by scale in 
castings (not criti- 
cal to dirt) reduced 
maintenance 


(Leakproof) ... as 
versus spool valves 
which cause over- 
demand on 
hydraulic system 


Maintaining safe 
holding pressure 
(leakproof ) 
Quick action (high 
flow capacity ) 


Lapped sealing surfaces seal 
tight indefinitely as a re- 
sult of wear compensation 


Sealing surfaces in constant, 
intimate contact, dirt can't 
lock valving members - 
saves coil burn-out 


Positive shut off of interna! 
port to port leakage and of 
course, no external leakage 


Saving auxiliary equipment 
such as pilot operated 
check valves 


No spools or poppets ob 


structing full, round flow 


passages 





Solenoid 
controlled 
hydraulic 
system on 
machine you 


build 


Better performance 


Lower manufac- 
turing costs 


Reduce service 
problems 


Valves 


Shear-Seal valves have full 
flow, are leakproof, not 
sensitive to dirt 

Low priced, less auxiliary 
equipment and labor cost 
don’t stick, saving 
coil burn-out; stay leak- 
proof indefinitely, seals are 
wear compensating 


5125 Alcoa Avenue, los Angeles 58, California 


Ask for bulletin 5S-H 


We design rolls to solve 
continuous Processing 


problems 


Our Shaf-Tite® Rolls in- 


corporate many patented fea- 
tures guaranteeing maximum 
strength of roll assembly. Our 
present design file includes 
over 30,000 drawings of more 
than 50 types of rolls. 


We are the only manufac- 


turer who makes every type of 
roll... rubber, wood, metal, 


plastic . . 


. Carriers, squeeze, 


cooling, heating, wormed sur- 
face, stationary shaft, fluted, 
tapered, immersion, applica- 
tor. You name it...we make it! 


3 inch diameter and 3 feet long usual minimum. 


Send for: 
1. 48-page Catalog of 

Industrial Rolls 
2. 64-page Rubber Rolls Handbook 
3. Series of Technical Roll Reports 


Rubber 

covered 
squeeze 
rolls 


Wood rolls 
for wet 

or dry 
service 
Stainless 
steel 

rolls 


Teflon 
and other 
plastic 
rolls 


Tube rolls, 
any metal 


Chromium 
plated 
steam and 
cooling 
rolls 


RODNEY HUNT MACHINE CO. 


industrial Roll Division 


10 MAPLE ST., ORANGE, MASS., U.S.A. 
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Press Previews conunued 


magnifying svstem ( 
plete remote control of the camera 
is obtained from the crane cal Thi 


antiolielndes all ekectonc ads’ —s LOW-COST MIRACLE FABRIC 


ments, pan and tilt. ‘The crane cat 


is windowless and has thick steel walls i T E fe Sy 
It is located behind a thick concret« f E 
para] | 


radiation emanating from the chem: 


il separations zone 50 feet below the 


pet to protect operators from 


Crane 

According to G-E broadcast engi 
neers, color ‘I'V was chosen primarily 
because the remote manipulation 
problem involves color coded object 


ind also because it gives added depth Unique, all-purpose non-woven 

perception and better object resolu fabric you can put to profitable use 
tion. The TV system uses the rotat 
ing color wheel principle, it was ex 
plained, because of the resulting eco — wool, rayon, cotton, dynel, nylon and 


Felters has combined a variety of fibers 


nomy, color rendition, definition, and . . dacron — with a resin (thermoplastic) 
iow maimtenance cost. Such a color binder. Result: a felt-like fabric with a 
stem also has the advantage of tremendous range of fiber combinations 
mplicity of equipment — using different diameters, iengths and 


gravities 


The thermoplastic binder has iwo big ad 


Ford Organizes Missile vantages: (1) AliFab will hold any em 
.. " 


Q sels bossed pattern, actually gives dimension 
R & D Subsidiary 
‘ to a design; and (2) it is possible to elec 
Emest R. Breech, chairman of the tronic ‘‘stitch’’ or heat seal, eliminating 
board, lord Motor ¢ ompan re nth sewing These features open a new realm 
nnounced the formation of a sub of uses as low-cost filler and backing for 
mpany which will span a 


} 


plastics and upholstery, and for creating 
entinc and 


from 


new packages and box designs 


Better yet, you name it! Felters 
will be glad to furnish samples and tech 
nical advice to help you save rm ey with 


this low-cost AllFab 


new company will be a ¢ ( i One of the NEW family of felts . 


; 


ind 
MiraF elt MX-101 


Dynel-Mat AllFab 
Unisorb Cut Felt Parts 


Another Fabric First in . . . — 


The Feiters Co. 
228 South St., Bost 


S i= N D Name 
f +] oy xt me for Free Sample 
, a SUDSICIATY n and descriptive Company 
n-member board I Bulletin. 


Mr. Ford 


Address 


ity 
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use with 
all types 
of hard 


solders! 


Here’s a firmly bonded metal-to-ceramic coated sur- 
face to which a metal or metallized ceramic may be 
hard soldered up to 2200° F! Its versatility permits 
use in a wide latitude of high temperature assembly 
manipulation, and its extreme refractory qualities 
defy the attack of solders of the 
copper-silver, silver, and pure copper 
— ; types. No expensive preliminary 
processing is required. MOLCOTE’s 
FOR PARTS solder bonds are exceptionally strong 
LIKE THESE ae AND to the point of fracture! Like to know 
more? Bulletin 1155 contains all the 
facts. Write for a copy! 


lrenchtown eesssxx 
87 Muirhead Avenue e Trenton 9, New Jersey 


CALIFORNIA REPRESENTATIVE: Edwin E. Starr, 4101 Rhodes 
Ave., North Hollywood, Cal. STanley 7-5879 


LRRARERRRRR RRR RRR 


E WINZELER 


ee Sdanyped Gea th 


‘omy, 
4 


GET THIS FREE 
STAMPED GEAR GUIDE! 


SEND TODAY for useful 
4-page folder . . a valu- 
able guide to all that is 
best in the mass pro- 
duction and use of low- 
cost Stamped Gears, 
Tools and Assemblies. 
mo Many various types are 
MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS DP ng. oe described. Also contains 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS ie technical data, tables, 

a — ideas, suggestions. Use 


rue PROGRESSIVE ' compan stationery 


MANUFACTURING COMPANY WIMZELER MANUFACTURING & TOOL CO. 


WRITE FOR DIVISION OF THE TORRINGTON COMPANY 1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 


OUR CATALOG 48 Norwood St Torrington, Conn. 


winnket ee 
Agramese one? 


WHDUPEREDEF 
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Specify THOMAS mera: 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 





DISTINCTIVE ADVANTAGES 


Requires No Attention. 
Visual Inspection 
While Operating 


NO MAINTENANCE 





No Wearing Parts 


Freedom from Shut-downs 


NO LUBRICATION 





No Loose Parts 


NO BACKLASH All Parts Soldly Bolted 





Free End Float under Load and 
Misalignment. No Fubbing Action 


to cause Axial Movement 


CAN NOT 
“CREATE” THRUST 





PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Onginal Balance is Maintained 








Product Engineering 


Thomas Couplings ore 
mode for a wide range 
of speeds, horsepower, 
shoft sizes ond can be 
assembled or disassem- 
bled without disturbing 
the connected machines, 
except in rare instances. 


wy, Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 


July, 1956 
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Motor (¢ 


products and 


ompanys office Of aek 
governmental relation 
Dr. Ernst H. Krause and Dr. Mont 
gomerv H. Johnson of the SR¢ 

ind Andrew Kucher, 

lord Scientific | 


man and a seventh me 


iborator\ 

mp¢ 
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nnounced later 
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countr 


Canadian Titanium 
Pigment Plant Started 


of Canada’s first ti 
plant, at \ 
UOueber ibout fhtteen mi 

east of Montreal, wa egun re 

bv ¢ lian Titanium Pign 
ite subsidiary of Nat 
Cor 


f 


Construction 
tanium pigment 


nent 


iCl 
bound a 


on the n 


Approximate 
empl ved at th 
vhich 


this vear. Prodi 


“ 1] } 
begin 


next 
give permanent 
300 peopl 
Since titanium 
introduced into Canada 


Limited 


them 


litanium Pigment 
the demand for 
steadily each vear 

used bv the 
other 


, brightne ind 


ments are 


rubber, plastics and industri 
to add whitnes 


to their products 


opa t 

The Varennes site wa 
by ¢ 
ited 


clect 
inadian Titanium Pigments Lin 
because of its to t 


484) 


proximift 


(Continued on page 


i & 


SURFACED 
PERFORATIONS 


are used in many products 


rwYtware! 


[ee 


} 


lilustrated are only a few of the many 
surfaced perforations for which we 
have dies. We have thousands of dif- 
ferent die patterns to perforate prac- 
tically any metal in 
and coils 

lf your product requires surfaced 
perforated materials, contact either 
H & K office or one of our agents. We 
will be glad to work with you or 
perforating requirements 


sheets, rolls 


your 


FIND NEAREST 


Hak AGENT 
Yellow Page« 


Fill in and mail coupon 
to office and warehouse 
nearest you. 


Listed Under 
“Perforated Metals” 


ee ee ee ee 
THE 
ington & Ming 
PERFORATING co 
Chicago Office and Warehouse New Y 
5617 Fillmore Street 
Chicago 44, iil 
Please send me— 
[[] GENERAL CATALOG NO. 62 
C STOCK LIST of Perforated Stee! Sheets 
Cc SAMPLES of Perforated Plastics and Paper 
0) PRICE INFORMATION (NOTE: Send specifice 
tions of perforated moterials wanted. If neces 
sary send drawings or sketches.) 
NAME 
TITLE 
COMPANY 


STREET 


_ , = ZONE 


STATE 





UNGROUND 
BALL BEARINGS 


For All Industries 


ILIAN 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


SYRACUSE, NEW YORK, U.S.A. 


Fischer Bearings (Canada), Ltd 
240 Fleet St. East, Toronto 2B, Ont 


ASSOCIATED Kilian eee ET Corp. 
COMPANIES (Canada), ‘ 


Kilian Steel Ball Corporation 
240 Fleet St. East, Toronto 2B, Ont 


100 Wellington St., Hartford, Conn. 





A TECHNICAL NEWSLETTER ON 
LUBRICATION WITH MOLYKOTE . . . 


cbs ae i hana 
- LUBRICATION —— 
io Ul 


TTER HAVEN'T 

MS neue RECEIVED 
COPY 
SEND 
FOR 

IT 

RIGHT 
AWAY! 








te 


PES, Sod f 


x 
ree 


rr aua 


... for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 
for in modern industry 


Embodies sturdiest basic construc- 
tion—machined from solid bar stock—suitable for pressures 
oon to 10,000 psi and equally efficient in lower range. Note 
ALPHA M 


stem guide fused to body by new 
he : — “Conoweld” process, eliminating 
Af ARS 
; E ; 


faults of conventional two-piece 
tvery issue feature tect rtic - ; 
> > ‘ > »el Sre 
f MOLYKOTE Lubricants in indu ; valves. Stem 416 stainless steel. Stem 
How-t tories on tough lu t threads fine pitch for strength and 
@ Filled with er ( } data ry micrometer regulation. Body electro- 
¢ sli industrie Beir or" 1ed t 4 
' ‘ ° iti \ zinc plated. Sizes 


regularly A angle patterns. 
THE ALPHA MOLYKOTE CORP. L Ask for new Needle Valve Catalog 
Main Factories: 65 Harvard Avenue, Stamford, Conn. 


j ; MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp. Dpt. 39, Skokie, 1! 
71 Arnulfstrasse, Munich 19, Germany Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 


€ 


to 1", globe and 
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iN » ampk vCcl Kk 
water ) re will ippli/ed 
he form of slag from the electri 
es of Quebec Iron and Titanium 
inv in Sorel, Quebs iPproxl 
+0 miles downriver from the 


THREADS 


in lighter, softer, thinner materials 


\ Martin 
id Compan 


hae “i n "I on P 
ly orcas z nstru with HELO 


iblishment of 


aa a onda Screw Thread 

irement of raw materials and su 
operations will add consid Inserts 
ib to the onomic and 
treneth of Canada ind 
ot UOueber Ouy de 
capit ommiutment 
t the faith 


mpan\ n 


Heli-Coil Inserts, coils of stainless steel or 
phosphor bronze wire, produce superior 
internal threads that solve many design 
problems. Thousands of manufacturers are 
using them to greatly increase thread 
strength in light metals, wood, plastics. In 
ferrous metals they are widely used to stop 
corrosion, seizing, and galling. They in- 
crease thread life. In thousands of applica- 
tions Heli-Coil Inserts now enable designers 
. to use thinner material horter thread 
High Speed Corrugator engagements, lighter mater to save 
Featured in New space, time and money 
Container Plant Send in the coupon today. You'll get sam- 
ples and complete information. 
Ihe Wabash Fibre Box (€ ompany Heli-Coil Inserts conform to official Military 
recently opened its new Chicago fa Standards MS122116-122275(ASG), 
One hundred thousand ) MS124651-124850(ASG) & MS33537(ASG) Reg. U.S. Pat. Off 
quare feet of the plant will be ee ee ee ee 


. I 
HELI-COIL CORPORATION { 
16. Shelter Rock Lane, Danbury, Conn. 


© manutfactut 
ind will increase total 
box production by 480,01 
feet a vea At full capaci "} Send samples and Design Manual 652A 
int will emplov more than 15( Send samples and Military Standards Manual 689A 
ising the latest in corrugated Please have a Heli-Coil Thread Engineer co 
be x manufacturing equipment. Wa NAME 
bash Fibre Box Company was founded 
in 1924 at Terre Haute, Indiana. bi 
Ward S. Hubbar 30 en 
machines and 20,000 squat t ADDRESS 
e. In 1945, Wabash was 1 
with The Weston Paper and City ZONE — 1 
Co., Dayton, Ohio. 


COMPANY___ 


1 


= ee ee ee ee oe ee ee oe oe 
(Continued on page 385) IN CANADA: W. R. WATKINS CO. LTD., 41 Kipling Ave. S., Toronto 18, Ont 
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Faced with a 


fastening 


QUARTER-TURN 
FASTENERS 


They're absolutely vibration-proof 





and cost you less...all ways! 


If vibration is creating fastening problems 
on your equipment you need Camloc %-turn 
fasteners . . . because the unique design of 
these fasteners makes them absolutely vibra- 
tion proof! Camloc %4-turn fasteners not 
only hold fast but open fast . . . close fast. 
And you save with Camloc, too, because 
they are so easy to install, saving precious 
time and labor, and fewer fasteners are re- 
quired for any given job. 

If you have a fastener problem, consult 
Camloc in the early design phases of your 
product to assure an efficient structure- 
fastener combination. 





ONLY A 
QUARTER-TURN 
WITH SCREWDRIVER 
OR 
WING-HEAD 
ASSURES 
QUICK, 
POSITIVE 

LOCKING 
ACTION 


Complete catalog information 
on the full line of Camloc 


FASTENER CORPORATION 


m LO C fasteners is yours for the asking. 


62 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 


WHEN YOU NEED 


Switches 
and Keys... 


... you'll be glad to know 
that expanded production at 


STROMBERG-CARLSON 


now makes available to you the 
top-rated products formerly dis- 
tributed only to the Independent 
telephone industry. 


This announcement promises the 
two most important things in your 
supply problem—gquality in the 
products and no priority in order: 
for these hard-to-get items 

The 62-year reputation of 
Stromberg-Carlson is your guar- 
anty of excellence. And our boom- 
ing expansion program lets us of- 
fer production to industries we 
could not supply in years past 


= 
have an immediate B® 2. 
and specific problem, Ei ec 
write to the address — 
below and we'll sug- § Se 
gest a solution a 
sc 


STROMBERG- CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
TELEPHONE INDUSTRIAL SALES 
119 CARLSON ROAD, ROCHESTER 3, N.Y 


START with a look at 
our new catalog—sent 
on request. Or, if you 


f 
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Press Previews continued 
with paper mills at ‘Terre Haute, In 
diana, and St. Marvs, Ohio 
New equipment in the plant in 
cludes an 85-inch width Langston 
Corruzator I‘hree hunderd twenty 
320) feet long, the machine produces 
corrugated board at the rate of ap 
proximately 125,000 square feet per 
hour lhe machine has a_ two-wav 
loud speaker system for inter \mmu 
nication by the oper rev lhe 
ele tri drive unit ] 
separate room ad 
gator 
The plant has the 
rrugated box manufacturing equip 
nent, including r two-color printer 
slotter ne rotarv s r, one e& 
partition slotter 
on iutomatic folder 
ipable of handling up to 5.000 
per hour. two hand tapers 
ral stitchers and the usual com 
plement of smaller machines 
Before corrugated board in be 
processed bevond the corrugator, ex 
ess moisture must be removed. Rec 
ognizing also, the importanc of 
humidity control of the plant atmos 
phere, Wabash has developed a means 
of utilizing moisture removed from 
the board to control operating area 
humidity needec \ modern box 
testing laborator 


the ompany t SSul yp perform 


maintained by 


ince of its box Che machine shop 


equipped to handle all ordinary 
running repairs and maintenance 

In addition to the 100,000 square 
feet of plant utilized for manufactur 
ing, 30,000 square feet will be used 
for office spa 
lunch room, machine shop and locker 
room A month’s supply of roll stock 


} 1] 
in be handled in the st 


designing de partment 


New Factory Operates 
Within Electronic Shield 


Che major problem in electronic weld- 
ing of plastics is signal interferen 
through the iT na ¢ cI powe! ines 
that upset ill 
tion equipment 
I'V sets Th 
build a copper 
welding ma hin 


communk 


in and out of s1 
production ost 
R. L. Kuss & (¢ 


(Continued on page 
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rR FORUM 


\ gle Rae — 


Question: 


What facts should a product designer 
determine before choosing a filter? 
Success of any pre-planned filter installation is 


dependent on calculations which are funda 


mental to the special field of filter design. As a 


Answer: 


These five facts: 1. Degree of filtration, 2. Flow rate, 3. Contamination to be 
removed, 4. Viscosity of fluid, 5. Provision for cleaning or replacement 


1. Degree of filtratio1 faf r 4. Asa 
medium means the size of through a filter fo 


est particles filtered out is proportior 
efficiency—expressed in mi s. Provision fo} 


sizes less than .001 inch ment depends 
2. Flow rate is the flow that a clean \f a temporar 
filter unit will handle calculated ir while the cleanir 
terms of the fluid’s viscosity and the accomplished, ¢ 
allowable pressure drop through the erate temporar 
filter. for example 
3. Contaminants are any elements peri I] 
from water to dust that shouldn’t be needed; 
there—the materials themselves, thei! ervice 


quantity, their size 


MAIL COUPON FOR DESIGN INFORMATION 


PURDDLATOR 


FIRST in the ! field of filtering 
> 

Dept. D11-729, Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. J 

Please send me the following filter information 


Purolator's new Filtration Manvo . 
I'm enclosing 25¢ to cover postage and hand 


Enclosed is a description of our filter problem. How 


NAME TITLE 
COMPANY ADDRESS 


city 





PALNUT PALNUT 
LOCK NUTS PLUS SOCKET WRENCHES 





RESULT: Vibration-proof assemblies, with 
big savings in assembly time and cost 


e 
SMOOTH TRANSITION in Specially -designed PALNUT magnetized socket 
wrenches and shanks for all standard power and 


manual tools, permit picking up, starting and 


tightening in one high speed operation. No fum- 
REPULSION INDUCTION bling with hand starting. Fast, uniform tightening. 
= 
WRITE FOR CATALOG and folder 


showing PALNUT assembly methods 


MOTORS THE PALNUT CO. PALNUT 


Subsidiary of United-Carr Fastener Corporation 
65 Glen Road, Mountainside, N. J. 
In Canada: P.L Robertson Co., Ltd., Milton, Ont LOCK NUTS 
Speed-torque characteristics remain smooth 

from stand still to full speed on this Peerless Type 

BH Repulsion-Induction motor. Designed with- 

out a centrifugal switching or short-circuiting 

mechanism, it affords even transition from repul- papswangnmn 

sion to induction characteristics. When operating SECTIONAL 

on low voltage, Type BH runs at proportionately STEEL FILING 

lower speed with satisfactory results. It’s the PP a ceanpaeckin 

ideal single phase motor for air compressors, floor ‘seal wailed 

sanders, hoists, and many general purpose appli- ae 

cations where low voltage conditions prevail. art, etc 

Oversize commutator provides excellent commu- 

tation and long brush life. Over 15 years’ success- 

ful field service from BH motors is your guaran- 

tee of top performance. Models from 1-5 HP are 

rated at 1750 RPM; 3/4-3 rated at 1150 RPM. 


Teamwork of Peerless and OEM engineers LIFETIME STEEL 
has solved hundreds of special motor problems 
Custom mountings, windings and minor modifi- d ti e t 
cations are developed to suit any application ra ng equipmen 
Submit your motor requirements to Peerless. We'll 


help you select the one motor that operates your ENGINEERED for your job! 


product best. 


Expertly designed steel equipment of finest 


quality is a lifetime investment in drafting 
Write for Bulletin SDA-150 for details on 


REPULSION-INDUCTION MOTORS 


room efficiency. The Stacor line of modern, 
functional drafting tables, trac- 
ing tables, and blue print filing 
cabinets have proven acceptance 
ELECTRIC MOTOR DIVISION ‘aa among engineers, draftsmen and 


> e& architects everywhere! 
tHE PRerless.Clectiic COMPANY ee 
WRITE FOR YOUR COPY OF THE 
STACOR CATALOG TODAY! 
STACOR EQUIPMENT CO. 


788 East New York Avenue Brooklyn 3, N. Y 


FANS * BLOWERS © ELECTRIC MOTORS * ELECTRONIC EQUIPMENT 
1509 W. MARKET ST. © WARREN, OHIO 
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Press Previews 


Ohio has constructed a building 50 x 
210 feet entirely of Armco stecl. ‘Uhe 
xtenor metal panel ire soldered at 
the base to 
extends entirely around the building 
to a depth of four feet. All upporting 
columns are grounded and electric 
onduits, windows, door i 
shielded. ‘Two-inch fiberglas b 
sulation and transite interior 
make the building easy to he 
cool in summer 

R. L. Kuss & (¢ 


in the engineering 
if fabricated plasti 


pecialize 
evel pment 
Che company’s facilit 


ae 
producing many products 
fore feasibl 


production or because no facilitic 


pecause of 
isted for such production. Exampl 
ire electronic welding of an organisol 
coated fabric back, an unsupporte 
vinvl bag front and a rigid vinvl filler 
neck into a single unit, and the 
velopment of means for sealing wove 
Saran to solid Saran parts 

Ihe company has also developed 
two special non-toxic plastic film 
strength 


} 


which provide high tensil 
with other special 

One film will contain 
oils without leakage he other filn 
is made for all non-fat materials in 
cluding chemicals Both films are 
now used as liners for drums and con 
trength ufhcient 


to survis drop tests which 


tainers. ‘Tensile 
fiberboard containers but 


ire the liner 


Lear Establishes 
European Subsidiaries 


Lear, Inc., has established two operat 
ing companies abroad in support of it 
expanded European operation, it \ 
D' Richar 
Mock, president. A Swi 

9.A has been 


mnounced recenth 


been 
\eroport. A Germ sidial 
Electronic, GmbH, has been 
it Reim near Munich. ‘The 
1 leading produ 


chanical 


gation and 
uirpl ini 
nder 1] 


(Continues 


1 copper mesh band which 


Our facilities are open... 


HATEVER your metallurgical prob- 

lem, Cannon-Muskegon is equipped 
and staffed to solve it. Our metallurgists 
can make the right vacuum-melted 
alloy to fit your need. We can develop and 
test it in the ultimate in modern research 
and testing laboratories ... then produce 
it to specifications in our modern plant 
What’s more, Cannon-Muskegon recom 
mends proper handling methods for best 
results in your application. 

In addition, Cannon-Muskegon offers a 
wide range of ferrous-, nickel- and cobalt- 
base alloys for your specific needs. These 
super-clean alloys are poured at pressures 
from 1 to 10 microns — available in sample 
or production quantities...in cast bil- 
lets or ingots. Vacuum-melted alloys offer 
cleaner, smoother surfaces . . . greater ten- 
sile strength, ductility and wear life... 
higher electrical and magnetic properties. 
For complete vacuum-melting service, see 
Cannon-Muskegon. 


Now available are: 


@ Materials for remelt — 


under conventional air melting, inert gas, 
vacuum. 


@ Casting development — 

includes research and experimental facilities 
for investment, shell mold, dry sand and 
permanent mold castings. 


@ Ingots or cast billets — 


for rolling, forging or extruding in individual 
weights up to 250 pounds. 


=F 2 Yr 


Unrra Met 


PVACUUM-MELTED ALLOYS \ 


FOR INDUSTRY 


For full particulars 
write for our New Bul- 
letin on Vacuum-Melting 
and Air-Melting facili- 
ties and products 


ie ae ee oe ee ICAL 


to your 
inquiries 
about 
Cannon- 
Muskegon 


VACUUM- 
MELTED 


UltraMet alloys 
and service 


MODERN RESEARCH facilities and 
experts are at your service. Constant re 
search with known alloys develops our 
abilities to your advantage. We are 
now testing alloys containing boron, 
aluminum and titanium with interest- 
ing results. Send us your problems 


CANNON-MUSKEGON 
CORPORATION 


2877. Lincoln Street 


Muskegon, Michigan 


SPECIALISTS 





ASE 
GistorY 1 





CAS 
HISTORY 106 \___ 
= 


REQUIRED: 


Replacement for stud with 
insufficient head to act as 


stop for automatic hom. 
mering. 


HASSALL SOLUTION: 


Substitution of Ha 

cold-headed collar eed 
with annular threads for 
greater holding Power 
Substantial cost savings 














SPECIALTY “az. 6 
MANUFACTURER { 


OFFERS ai metnod of 


An economic erforating 
facturing P a 
SAVINGS poser out of hard mo 


i d. 
terials such as drill ro 


SMALL PARTS | _wassus sown’: 


plus engineering 
skill overcame the difficu 


D 
d by these 
FASTENERS oy Pree considerable 
allo 


savings- 


Multiply these case histories a thovu- 
sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 

year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “stock” sizes. These 
illustrations show that Hassall—a 
specialty supplier—can show 
you substantial savings, better 
deliveries and technical assis- 
tance on your small parts and 
fasteners. 

Proof? Send us your specifica- 
tions or write for catalog. 

John Hassall, Inc., P. O. Box 


2233 Westbury, Long Island, 
New York. 


A REAL 
SPACE SAVER! 


the new, yghly efficient 
VU 


ADVANCE TQ 


MINIATURE RELAY 


Only .94 cu. inches in size—yet it 
carries 3-amp. loads in the 4PDT 
combination. It’s available up to 
6PDT, and with class “H” 
insulation. 

It’s extra efficient, too, having 
only one air gap in the magnetic 
assembly. By spring-holding the 
armature rigidly in place, and 
using cross-bar contacts, all align- 
ment problems are eliminated. 
Insulation is inorganic, hence there 
is no gassing or bubbling. 


The ADVANCE TQ telephone type 
operates on 90 milliwatts or 

less. Withstands 10G vibration 

(10 to 55 CPS). Ambient temp- 
erature range: —55°C to +125°C. 
Life expectancy: 1,000,000 cycles 
with cross-bar contacts. Open and 
hermetically sealed types. Write 
for details. 


: 2 
: |= NAILS, RIVETS, SCREWS oa 
—- ie ieee eeepeaeiande 8) ELECTRONICS DIVISION 
7 ELGIN NATIONAL WATCH COMPANY 


FASTENERS AND SPECIALTIES 


FOR RELAYS 
2435 N. Noomi Street, Burbonk, California 
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Fibermold 
Quenches 
Fuel-Thirsty Planes 
for 


FLIGHT REFUELING, INC. 


Fibermold casts of high-impact plastic, 
the funn 


' 


shaped Drogue that is of 


mid-air refueling 


e 
importance in 


focal 

. « for Flight Refueling, Inc. The 
Drogue, at the end of a length of hose 
trailing from the tanker, stabilizes the 
flight of the hose, and its 30-inch diam- 
eter provides a sizable target for the 
Probe on the fuel-thirsty receiving 
plane Fibermold is proud to make 
this contribution to the extension of 
flight range and payload 


Fibermold puts its diversified e xperience 
to work producing high-quality, low- 
pressure laminates in volume for the 
aviation industry Our sales engineers 
are prepared to assist you in designing, 
developing and producing aircraft struc- 
tures fabricated of high-grade plastics 


. 10 meet your specific requirements. 


Send for brochure, 
Behind the Scenes 
complete digest of 
Hompden Bross's expe- 
rience, equipment and 
facilities 


Fibermold 
DIVISION 
Manufacturers of 

High-Grade Reinforced Plastics 


HAMPDEN BRASS 
AND ALUMINUM CO. 
Established 1903 
262 Liberty St.-Springfield, Mass. 
Producers of Non-Ferrous Sand, 
Permanent Mold & Die Castings 
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Press Previews continued 
William P. Lear, moved his residenc« 
to Geneva last September to expc 
dite the company’s European expan 
sion program. Mr. Lear is evaluating 
technical resources abroad for aug 
menting his company’s increased en 
gineering effort. He is also studving 
product designs and manufacturing 
techniques applicable to Lear's U. $ 
plants, as well as concluding arrange 
ments for implementing import-export 
and licensing programs 

A substantial number of USAI 
and NATO planes based abroad arc 
Lear-equipped. Three new French jets 
carry Lear instruments and equipment 
the Caravelle transport; the Moraine 
Saulnier 760 executive plane; and 
the Mystere IV B manufactured bi 
Marcel Dassault. Contracts for othe 
applications of Lear equipment to for 


eign aircraft are now pending 


Bureau of Standards 
Chief Metallurgist Retires 


Dr. John G. Thompson, Chief of the 
Metallurgy Division of the Nationa 
Bureau of Standards, has retired afte 
more than 35 vears of government 
SCTVICC 

Born in Eau Claire, Wisconsin, in 
1894, Dr. Thompson attended Cornel 
Bachelor of 
Chemistry degree in 1915 and hi 
Doctor of Philosophy in 1921. Hi 
association with the National Burea 


of Standards began in 1921 when lhe 


7 


Universitv, receiving his 


became a member the Chemist 
Division. From 1924 to 1929 h 
was emploved as a chemist and metal 
lurgist at the Fixed Nitrogen Labora 
tory of the Department of Agricul 
ture on problems in connection with 
immonia, He 
turned to the National Bureau 
Standards in 1929 as a Research Asso 
ciate for the Cerro de Pasco Copper 
Corporation, New York, and the fol 
lowing year was appointed Chief 
the Chemical Metallurgy Section. H 
was appointed Assistant Chief of th 
Metallurgy Division in 1942 and 
Chief in 1946 

Dr Chompson has made outstan¢ 


the svnthesis of 


ing contributions in fields of research 
pertaining to the preparation of pure 
metals, the evaluation of their prope! 
ties, gases in metals, special refrac 
tories, corrosion, and powder metal 


(Continued on page 391) 


PERFECT SPHERICAL TOOTH 
FORMATION PERMITS 
GREATER .... 22. ccccccceee 


The Philadelphia SPHEREFLEX COUP- 
LING features a Spherical cut tooth 
which allows a ball and socket action 
between mating teeth up to 14° angular 
misalignment—and dve to this angular 
capacity, a much greater amount of 
parallel misalignment is possible, which 
varies directly as the pitch diameter of 
the gears. All this is accomplished by 
gearing having a minimum back-lash. 

By using Spherefiex Couplings, you 
can eliminate excessive bearing loads 
and cyclical bending stresses, which are 
caused by misalignment between shafts 


Send for Catalog C-560, and be convinced 


hilli 
PHILADELPHIA GEAR WORKS ine 
CFE AVE OG STREET PHN 2OEL Pe B46 PENNS 
(HOUSTHIAL GEAWS & SPEEDO HEOUCERS 
LimrTOROUE VALVE CONTROLS 
FLUIO 26/TATORS. FL ERLE COUPLINGS 





“MORLIFE clutch 
has gone 851 
hours without 
slipping or 
adjustment.”” 


“MORLIFE clutch 
going strong 
after 1695 hours, 
working in 
sand.” 


**MORLIFE 
clutches last 950 
hours longer, 
without adjust- 
ment.” 


dhe 


“MORLIFE clutch 
needs adjust- 
mentoncea 
month, instead 
of daily.” 


i 


*“*MORLIFE re- 
quires lighter 
hendle pull and 
one tenth the 
adjustments.” 


VYlew MORLIFE* CLUTCHES 


and CLUTCH PLATES Give— 


MORE Clutch Life (400% MORE) 
MORE Torque Capacity (100% MORE) 
MORE Heat Resistance (50% MORE) 


These new ROCKFORD Clutches and 
Clutch Plates have been developed by 
ROCKFORD Clutch Engineers to take full 
advantage of recently discovered facing 
material. Actual field tests on heavy 
duty equipment have resuited in adop- 
tion of MORLIFE clutches by builders of 
tractors, earth movers, graders, shovels, 
cranes, trucks, oil field equipment and 
power units. For information how these 
mew Rockford MORLIFE Clutches will 
improve the operation and increase on- 
the-job hours of heavy duty machines, 
write Department E. 


ROCKFORD 
Clutch Division 
BORG-WARNER 


209 Catherine St., Rockford, Ill. 


Export Sales Borg-Warner International 
79 E. Adams, Chicago 3, Illinois 


“MORLIFE pulls 
harder and lasts 
six to ten times 
longer." 


"Won't buy a 
wnit thet isn't 
equipped with 
Durable MOR.- 
UFE clutch.” 


6. W. ENGINEERING 
MAKES IT WORK 


ENGINEERING 


PRODUCTION 


8. W. PRODUCTION 
MAKES IT AVAILABLE 


GB600C6069 


390 


ARERSS.. 


Write for 
Catalog 
40 page Push-Pul! 
Contro! Catalog 
Write for it 


. Dependable, Low Cost 
Remote Controls 


The Heil Co., leading manufacturer of truck 
bodies, relies on Arens 6-D Heavy Duty 
Remote Push-Pull Controls to actuate hoist 
mechanisms. For your remote control ap- 
plication, consider an Arens Control in your 
design planning. Arens low cost standard 
controls can give you the benefit of quantity 
production, We also engineer “specials.” 


ARBRE S conrtrots, inc. 


2013 Greenleaf Street + Evanston, Illinois 


VULCAN 


ELECTRIC HEATING LES 








VULCAN ELECTRIC CO 


DANVERS C= 


MASS 
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Press Previews continued 


ind is the author of 
il publication 
vas successful 


hni 
n extending 
to the pr 


ible s of ilumi la 


lip-casting proces 
if thin-wall cru 

ia and other 

the pre 


bervlli 


icked 
Slip- ist 
n preparing the 
f iron ait 
rved a the basi 
tion of slip 1S 
refractories by 
pre] 
metals 


Chomps« “ th 


se in the aration 
pure 

D1 
n international « 
stablished the accura of the 
1um-fusion method for 
the 
iluminum-kiiled, — si n 


Th in-ftu 


} 
cade 
operat stud) 


determining 


( irbon tecls. 


oxvgen in plain 
either as 
killed, or rimmed 
extensively used, 
tool for but 
the tandard”’ for 


content of 


ion method i 
not 
commercially, as 
the oxygen 

ind other metal 

period of World Wat 
II, he conducted researches on beryl 
lium-aluminum alloys under the aus 
pices of the War Metallurgy Com 
mittee; this work received an award 
from the Office of Scientific Research 
Hi tudy of the 
lium and uranium 
Project was 


m the 


now 
only as a res¢ irch 
determining 
tecls 


During the 


nd Development 
metallurgy of ber 
for the Manhattan 
recognized by an award fr 


ilso 
\W\ il 
Department 

Since World War II he has 
honored by service as a Presidential 
Appointment Memb of Annual 
Assay Commission for 1950. Member 
of the Materials Advis Bi 
the National Research ¢ 
ber of Advisory Committ 
ion of New York State Industrial 
Code No. 21; Chairman, Washington 
Chapter, American Society for Metals; 
ind Conferee, First W Metallu 
gical Congress, 1951. In addition, Dr 
('hompson has served on many tech 


, 
n i 


been 


un 


ommuttec 
etic 


Automatic Switch Company 
Plans New Plant in N. J. 


Excavation has been started for the 
erection of a large, new plant at Flor 


ham Park, N. J., for the Automat 


(Continued on page 393) 
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what 


you should 


know 
about 
bacon fat 
and 


Albanene‘* 


Here's the buying information you should have 
to get the best value when you buy tracing paper. 


1. The usual way ©! 
much the 


mineral o1! 
Eventually, 


useless for 1 


Result: | rhe 


vellow o1 yrircle 


ments often cost 


2.The K & E way 


inert s\ nthe tic 


Result: 


nic kel you invest 


important: During 


as wt l] as pene il 


Alb nen 


made 


he S¢ 


“transparent ne 
CON 


oily uk a: ik 


ductior 


dr iwin 


their re pro 


lose 


twice as much as the 


Alb iIncne 


tra 


resin which ts chen 


Alb inene stays transpal 


im Cire and tale 


manutacture, cor 
tak ng 


America’s best s 


und erasing 


Try Albanene Today it’s ava 


or pads, Try it now... 


We 


it’s the best value 


89 YEARS OF LEADERSHIP 


In equipm nt and materials for drafting 
ind 


and measuring tapes 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN NJ Det 


re production opt cal tox 


s+ San Fre 


s Angeles 


Seattie - Montreal 





talk about 


understanding 


' ; 


BRANCH SALES OFFICES 

New York, Mt. Vernon. Mo 4-4866 
Rochester Hillside 0626 
Beverly, Mass. Telephone: 65 
Chicago Merrimac 7-1830 
Detroit Jordan 6-0743 
Philadelphia : Hilltop 6-6472 
Dallas Lakeview 6-5223 
Sen Gabriel, Cal. Atlantic 7-9633 
St. Louis Parkview 5-9577 
Atlente .... Exchange 5516 
Toronto, . .Oliver 7986 


39? 


in plastics too... 


its important you check with 
people who know and understand 
your situation ...d@a 
glance. At Kurz-Kasch, your big 
plastic problems . . . all become 
little ones. With an understanding 
eye, Our propagating protagonists 
will tell you quickly whether 
your part can best be moulded in one of 
the standard thermo-setting plastics 
or if the newer Teflon or glass-hlled 
polyesters would serve you better. 
We have the “know-how”, the 
equipment and the personnel ¢o 
give birth to your job. Compression, 
transfer and plunger molding 
operations . . . are our babies. 
and speaking of procreation... 
here, you're never treated like a 
stepchild ... more like a first born male. 
Why not look us up... right now! 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS. 


-kasch 


1415 S. BROADWAY, DAYTON 1, OHIO 


(OMESRN 
i 


Variable 
SPEED 
PULLEYS 


SELECT- 
O.- 
SPEED 
TRANSMISSIONS 


Save You Money 


HERE'S WHY: 


@ ECONOMICAL IN COST compared to 
other variable speed transmission 
equipment. Simple in design but 
rugged in construction to give you 
long dependable service 


EASILY INSTALLED on new or old 
equipment, Just as easy to operate 
Finger-tip adjustment gives the 
right speed instantly 


MAINTENANCE IS NEGLIGIBLE No 
complicated mechanisms to get out 
of order. All parts can be readily 
inspected. Belts can be quickly ad- 
justed or replaced 


Lovejoy Variable Speed Pulleys 


are available in a 
complete range of 
sizes from frac- 
tional to 15 hp., 
ratios to 3 to 1 


Shown is a typical 
Lovejoy counter- 
shaft unit control- 
ling speed of auto- 
matic spring coiler 


Lovejoy Select-O-Speed Transmissions 
can be supplied 
with hand wheel 
or lever control, 
Fractional to 5 hp., 
ratios to 10 tol. 
This Lovejoy 
Select-O-Speed is 
used to control the 
speed of a printing 
press. 
For your variable speed application, 
there is a type and size Lovejoy unit 
that will give you initial economy, 
dependable performance and long 
service life. Pie 
GET FULL DETAILS sovesor & | 
Now! = 


Request Catalog 


4873W. LAKE STREET + CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 
Universal Joints 
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Press Previews continued 


Switch Company, designers and manu have you 
facturers of solenoid valves and electro Edge Lighting Problems? 


magnetic controls. The new facilities 
will have double the capacity of the The unparalleled design flexibility of the 
ASCO plant now located in Orange, Lackon® photo-marking process may offer you 
N. J the best solution. With a minimum of gimmicks 
According to president \ url and gadgetry, Lackon® gives you a panel of 
: 2 unequalled marking accuracy, optimum legi- 
wart, ASOO RpOOes ND HOVE HS eee bilty and lighting uniformity, with excellent 
resistance to severe environmental conditions. 
Designed, tested and quality controlled in our 
building, having 120,001 square feet government approved laboratory, Lackon® edge 
of floor wil Ip 30-acr lighted panels, knobs and knob skirts meet 
site the suburhen 2 ipproxi and exceed lighting, legibility and durability 
mately 15 miles west of ene ean requirements of specification MIL-P-7788. 


operations to the new location by the 
end of 195¢ Ihe mo 


ibout 10 miles from the preset 
torv. ASCO electromagnetic controls The Lackon® engineering staff of the United 
include automatic transfer swi v States Radium Corporation will readily assist 
’ F your panel eiigineering department during the 
HCMRGRE CONTIO! SH un hes, contactors cf initial design stage. The cooperative applica 
relays, solenoids, clectne plant con tion of their skill and experience in lighting 
techniques to your panel design will speedily 
engineering department is maintained resolve design difficulties, result in decided 
r cle production economies, and yield a remarkably 
magnetic control requiremen superior finished product. For information 
write Dept. PE-7 


United States Radium : 
Pea aes Corporation BS) 


535 Pearl St., New York 7, N.Y 
Regional offices at: 4624 W. Washington 


Westinghouse to Expand 
Bivd., Chicago 44, Ill; 5420 Vineland 


T ransformer Facilities Ave., North Hollywood, Calif; 36 Avenue 
Krieg, Geneva, Switzerland; Radelin-Kirk, 
itd., 1168 Bay St., Toronto 5, Ont., Canada 


trols and complete control panels. An 


for special solenoid valve 


Che Westinghouse Electric Corpora- 
tion transformer division has an 





nounced a $500,000 expansion of its 


specialty department at Revnolds D« ° ° 
a i ee ee a ee Another of the Reasons Behind Brad Foote Quality— 


expansion program, one of the first in 

Westinghouse since the end of the 

long strike, is designed to expand th« 

production of control, gen 

dry-tvpe distnbution 

craft, and pulse transformers e The heat treatment a gear receives is probably the 
most important single factor in determining its long range 
wear characteristics. Here at BRAD FOOTE we pride our- 
selves on having equipment designed to provide the 

Automatic Electric widest possible variety of heat treatments. 

e But in addition to standard heat treating and testing 
equipment we have a few extra safeguards. One of these, 
rather unusual in our business, is a complete Metallographic 


Breaks Ground for 
New Plant 
laboratory. Specialized equipment allows us to examine 
or photograph the grain structure of all of our metals, in 
order to determine the most effective methods of heat 
treatment and to serve as a check on the quality of finished 
work. 

e Metallographic examination is just one of the many 
when six busines utives mancu reasons behind BRAD FOOTE quclity. Prove to yourself the 
vered huge earthmovers over section savings this extra quality can mean. Let us quote on the 


Automatic Electric Company today 
began a multi-million dollar expansion 
program that will give it on f 
America’s most modern industrial fa 


cilities. ‘The expansion got under wa 


of the 167 acre site of the compan gear requirements for your next program, without obli- 


300.000 seuare foct headeun ; 
new 1,30 qu foot headqua gation. Brad FOOTE MAKES ALL TYPES OF GEARS— 


ters plant to signal star f the new ’ IN A COMPLETE RANGE OF STYLES AND SIZES 


ings on Chicagt mn 


construction project. Activities pres < 5) 
ently housed in fiftect . rate | — : fe T>\ BRAD FOOTE GEAR WORKS, INC. 


be transferred to th v site ; Bishog TWx 


c= AMERICAN GEAR & MFG. CO PITTSBURG EAR me y 
in 195 Operation no ttcer subsidiaries rahe Seoniats me a a 


(Continued on page 395) 
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SOLVE RETAINING 
PROBLEMS 




















Wig GOs 


With Spirolox you are assured ¢ sible because of extraordinary Spiro 
k, easy installation and remov lox flexibility and conformabilit 
etaining ring. As illustrated ique two-turn construction | 
stallatior ral-in a Spirolox ring quickly 
f x is inserted if ind easily. Complete 


' / 
m dw 


a et el te a lugs or proje 


provides uniform shoulder which 


t 
So | 

elimination ol 
rve 


tions, breaks or gar 
plified, trouble-free vluti to conforms 100% to 
retaining problems like this are pos diameter of groove. SEE OUR 
CATALOG 
FREE DATA BULLETIN tells ho» wn solve UU. S. Pet sweers 
M Othe t end. 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


You Seen the 


a 


cea API a Si Pt ct a5 
For Free Alumicoat Brochure — Use Coupon below! 


Arthur.Tickle Engineering Works, Inc. 
21-I Delevan Street 
Brooklyn 31, N. Y. 


Please send ALUMICOAT Brochure to: 
Name 
Address ™ 
City Zone 


State. 


ommngpe 


Ye ee cme ome oe oe oe oe oe! 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi- 
ness communications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
“how they do it”—“they” being all the industry's 
front line of innovators and improvers—and the 
advertising pages tell “with what.” Each issue 
unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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continue 


the efficiency of your hydraulic unit 
with Roper depeadable Pumps. Get 
‘eptimum performance from the 
pumps that fecture jus! two moving 
parts — equai size gears operating 
in @ sturdy case with proper clear- 
ance for superior service and long- 
life. The moce!s shown are repre- 
sentative of standard Roper pumps 
suitable for most applications. 


National Cash Register 
Dedicates West Coast 
Electronics Division 


Th 


pany dedicated it 


I 


paper work 


National Cash Register Com- 
dern E] t 


( 


the unit in your hydraulic circuit with 
the correct size Roper for the par- 
ticular job. In many cases the Series 
K will do, for it is rated from pressures 
te 150 P.S.1., capacities % te 50 
G.P.M. This model is cormpec:, sturdy 
-.. is self-lubricated by Jiquid 


1dding 
g machine 


than 


xplaining the 


isiness, Mr 


t there 1s an u 


Keeping 
of off 

tked ire 

mc the 


of the cash register and the 


weeping chang« 


machin in the late 1800 
imong the factors caus 


volution, is the 


remost 
rapid advance 
rical costs as a result of the rising 
mounting burden 

While at the turn of 
ntury only one emplovee in 40 
today there is 


level and the 


GEO. D. ROPER CORPORATION 


377 Blackhawk Park Ave., Rockford, ilinois 
paper worker. 


(Continued on page 397) 
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FOR YOUR 


HYDRAULIC 
APPLICATIONS 


maintenance costs with a Roper. For 
instance, ¢ pump ‘ike se Series H 
with pressures te 1000 °.5.1., sizes 
10 te 75 G.P.M. is idecil) suited for 
hydraulic mechanisms and for other 
applications requirir.g high pressures. 
Spur gears run in axial hydraulic 
belence ... bearings and bronze 
wear plates reduce friction under 
heavy loads. Aveilable with packed 
box or mechanical seu! 


PULL 


favorable comment on a wise choice 
when you install a Roper as original 
equipment. Among the dependable 
Ropers is the Series F Pump —pres- 
sures to 300 P.S.1., sizes 1 te 300 
G.P.M. it features four-port design 
with 8 optional piping arrangements 
++ « supplied in standard or stainiess 
steel fitted models. With pocked box 
er mechanical seal; with or without 
relief vaive. 








Why SCHNORR 
Disc Springs? 


1. Unlimited life within borders 
of permissible ioads 
2. No creeping, initial settling or 
gradual fatigue 
3. Axial center pressure 
Exact adjustment to the desired 
pressure. 
Small constructional height, 
an ; large deflection 
Expansion within Northrop Aircraft’s Large inherent damping 
Structures Department is creating an urgent Large impact damping espe 
demand for qualified personnel in all phases of cially with multiple stacking 
guided missile, piloted aircraft, and eee spleen Chparition 


3 Spring pressure, Spring length 
equipment development. Included among and Spring deflection can be 
the most critical job openings are positions for: easily determined 


for the same Spring 


Stress Department — Mechanical or Civil iis die ae’ tae 
Engineers to design missile ground handling changed by length- 
equipment. An opportunity for men without : ening or shortening 
aircraft experience to take advantage ; of the Spring col 


. umns or by multiple 
of the aircraft pay scale. Guiiien, te wastel 


C 


u:t 


STRESS ENGINEERS 
STRUCTURES ENGINEERS 
WEIGHT ENGINEERS 
LOADS ENGINEERS 
DYNAMICS ENGINEERS 
FLUTTER ENGINEERS 
COMPUTER SPECIALISTS 
MECHANICAL ENGINEERS 
CIVIL ENGINEERS 


Structures Research — Creative engineers for a the character 
three vital phases of Structural Research and ian eon be made to 

, ivert from its usual 
Development : Thermo-Structural Analysis, form by diversified 
High Speed Computing Technique Development \ stacking 


and Structural Materials Research. 10. Most Spring sizes 
7 . . : ‘ : —— available from stock. 
Weight Engineering — Junior Weight Engineers For Descriptive Literature Write 

for diversified phases of missile and KARL A. NEISE, 


aircraft projects. Excellent opportunities for 404 coon - aoe rian FS 
advancement in a relatively small department. New York 16, N. Y 











Dynamics — Experienced flutter engineers 
required for work on a variety of dynamics 
problems including flutter models, analytical 
work involving electronic computers, and 
methods development. 


olAMOND 


METAL? 


THOUSANDS of 

Modern Applications 
Stress Department — Experienced Structural We couldn't begin to mention, in this limited 
Engineers for positions on Long Range space, all of the uses to which Diamond Perfor 
Interceptor Project and on advanced Gel Gatch ere Being epee Se 
missile designs. 


Loads — Exciting and diversified assignments 
in the fields of both piloted and pilotless 

aircraft are now available in Structural Loads 
Group for engineers of all experience levels. 


In addition to the Sizing 
Screens and Ornamental 
Grilles, with which we started 


A wide diversification of assignments Ricky seme Gams, wb Gans wane 
within each field of specialization awaits the @ great number of leading 
men capable of filling the above assignments. engineering and manufactur 

ween i ing organizations, in such fast 
Responsibilities will include work on many moving Golds os Alr Conditlen- 
phases of missile and aircraft design, ing, Atomic Energy, Aviation 


h ical Pr i | 
guidance systems and boundary layer research. a-oy —_ 


tronics, Noise Control, Smoke 
. . Abatement, etc 

If you qualify for any of these challenging Vesheds haananidiedivcttitil 

opportunities, we invite you to contact and constantly growing re 

Manager of Engineering Industrial Relations, ie “y have a 
‘ , : hundreds of specialized too 

Northrop Aircraft, Inc., Hawthorne, California, cnangquieats, thith nite wi 

or call ORegon 8-911], Extension 1893. to ive superior service at 

g 


competitive costs. Write for Catalog No. 39 
NORTHROP AIRCRAFT, INC. 


and tell us about YOUR requirements 
PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 


DIAMOND MANUFACTURING CO. 
Box 40 “SMI S PENNA. 


DIAMOND PERFORATED METALS CO 
17915 S. Figueroa St., Gardena, Co! 
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Press Previews continued 


| employee among e 


ae a Free booklet te//s how to... 


ing Dusiness automati 


cage gh agent emontia Add our brains and 
group During the 


iy A sg, So A agli er machines to those 


doubled to 5 million l ed 
) billion checks are written cach vear you have now... 
There are over 125 million w lif 
nsurance policies and million 


nortgag¢ ind installment 





counts Electroni svstems 
American business 
n of | yper.’ 
NCR’s commer 
| nt program 
Kiscst is the 
entional cash 


} 


machines to 
villa entry and 
mputer This ha 
plished by equipping t 
with punched tape rec 
objective is to produce a complet 
computing system, consisting of th 
mputer plus all necessar input and 
output devices and other periphen 
unit Third part of th 
the thorough survey 
in different types of busi 
practical application of clectr . oe 
their accounting problems : Here's additional 
se plant capacity 
_., available now 


Electromet Establishes - DIVISION OF 


,  - MECHANICA 
New Development - ¥ 
Department “F) 


lo expand its development program 

for new products, processes, and mat 

kets in the field of ferro-allovs, metals, 

ind metal compounds, Electro Metal nacnanice! sxcomnnes OF cone eile 
lurgical Company, a Division of UCC + novewial oF ™ - 
has established a Product 

Development Department 


partment will concentrat 


mpie® 
netrument-type gee" eset 


pitch. | nd tiniening 


rinding @ 
metal cutting. @ . 


mary optical see 


oping iI IT OI nic 4 : +f. : 
ee, eee You can avoid the pitfalls and problems of plant expansion, 


yet increase production and cut costs, by putting our experience, 
production of new products equipment and varied skills to work for you. We’re equipped to handle 

ry ities » Delenes the most complex jobs from drawing board stage to final environmental! 
N.Y. ase evaiichle to necferm de testing. New free booklet describes our facilities, shows our ‘products, 


opment work in open arc smelting ane names our customers. Write for yours today. 


technological processes 


provements in existing prod 


production, vacuum technolog 


merged ae smelting, chemist and MECHANICAL DIVISION 


electro-chemistry, electrothermics 
| 


pyrometallurgy, particle technology i 
Race Sell aeckceciies df eneral Mills 
elopment. The department will « OF 


(Continued on page 399) Dept. PE7, 1620 Central Avenue, Minneapolis 13, Minn 


Engineering Jul 





Non-Aircraft Engineers 


Lockheed will train you for.various types of 


aircraft engineering—at full pay 


Mechanical 
Engineers 
can become 


Civil Engineers 
can become 


Electrical 
Engineers 
can become 


Promotion 


Scope for 
your ability 


Salary increase 


Space prevents us fron 
listing all the reasons why 
we believe engineers can 
improve their career at 
Lockheed. There are 
many. But if our remarks 
have made sense to you 
write and we can explore 
your opportunities at 
Lockheed through 
personal interview or 
phone. Resumé form at 
right is simply for your 
convenience in 
contacting us 


Thermodynamicists ; 
, Research Engineers 
Stress Analysts . 
Flight Test Engineers 
Structures Engineers 
Design Engineers 
Weight Engineers 


Flight Test Engineers 
Stress Engineers j 
Design Engineers 
Structures Engineers 


Electronic Research Engineers 
Electrical Research Engineers 


Design Engineers 
Flight Test Laboratory Engineers 


What Lockheed offers you: 


Opportunities are excellent because there are so 
many supervisory positions to be filled with 46 ma- 
jor projects in progress at Lockheed — and because 
Lockheed is in an expanding development and pro- 


duction program 


You can show what you can do because Lockheed 
activities range across virtually the entire spectrum 
of aeronautical endeavor. You are not limited to 
one type of work because Lockheed is so diversi- 
fied in projects. Moreover, Lockheed encourages 
and welcomes personal initiative 


You may receive a substantial increase in pay be- 
cause Lockheed is extremely liberal in direct salary 
and in extra employee benefits which actually in- 
crease the value of your position by an average of 


Moreover neineering salaries have just been 


Wr. E. W. Des Lauriers, Dept 
Lockheed Aircraft Corporation 
] 8 Empire Avenue, Burbank, Califo 
Lockheed «. 


h 


rnia 


lifornia Division 


Dear Sir: Please send me our brochure describing life 


and work at Lockheed in Southern California 


if you are an engineer, please state your 
field of engineering 


Home street address 


City and state 


Research Engineers in Structures 


Flight Test Engineers 


Home phone 








Make THIS 


Your Standard 
for 


Electrical Symbols 
and Standards 


— 


Disconnect- 
ing Device 


—S\p- --+-- 


Thermal Mechanica! 
Element Interlock 


= UL 


Conduit or Conduit or 
Grouping Grouping 


Now you can help achieve industry- 
wide agreement on graphical symbols 
for electrical components As you 
know, different groups have in the past 
advanced various proposals for stand- 
ardization. But while many suggestions 
had merit, often forgotten was the fact 
that the symbols must be simple 

For this reason we have collected and 
reprinted, in an easy-to-use folder, the 
simplest-to-draw and most readily un- 
derstandable symbols available. They 
are based mainly on the Engineering 
Drafting Standards of the Ford Motor 
Company, and are supplemented by 
standards data from the American 
Standards Association and from the 
National Machine Tool Builders Asso 
ciation 

To order a supply of these folders for 
you and your associates, write or call 


our Reader Service Department today 
Copies are only 15¢ each. 


Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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Philadelphia 


MOTOREDUCER 











VERTICAL 
SHAFT DRIVE 


For a compact, neat and sturdy self- 
contained Vertical Speed Reducer, the 
Philadelphia MotoReduceR is tops in de- 
sign, construction and operation. The 
unique single casing and _ bolted-on 
motor construction makes mount- 
ing and installation very simple, and of 
course, it eliminates base plates and 
couplings. The planetary, in-line reduc- 
tion gears provide a rugged drive cap- 
able of withstanding severe overload 
conditions . Other features are: wide 
bearing span, permitting use of long, 
unsupported vertical shafts; Exclusive 
““dry-well’’ construction, which prevents 
oil leaking down output shaft 

Philadelphia MotoReduceRs 
supplied for output speeds from 9 
R.P.M. to 420 R.P.M. with standard 
motor speeds . Units up to 100 H.P. 
are available—and a full range of 
horizontal units can also be supplied. 





can be 


For complete 
information, 
send for 32 
page Catalog 
MR-54 


phillie gear 


LPHIA GEAR WORKS 


ERNE AVE 8G STREET Pn aDEL PH 
INDUSTRIAL GEAnS & CREED PEOUCERS 
LIMITOMOUE VALVE CONTROLS 

FLUID AGITATORS: FLERIGLE COUPLINGS 


eirie Gear & Mach ne 
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Since +926 In the ape 
desig and manufacture— 


continued separators, hydraulic scce 
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EQUIPMENT FOR 
corey thew thsough plot plot ond IMAI] DMT WL ats 
: | TRANSMISSION 


for ful 


Styrene Supply Expanded 
By Firestone Addition 

The Firestone ‘Tire & Rubber Com- 
pany will build a 75,000 ton-capacity 
plant for th 


manutacti tr stvrene 


manu 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's 


patented 
matic, force-free fut 


and flushing system 


these direct drive 
capacity pumps ide 
the speciol requirement 


bottle-filling machinery 


Air cooled desiar 
water cooled mode 


heavier duty 


Class 21-1 


ller-act 
are recommended f 

dling corrosive gos | 
matte that 


extrane s 


might jam with close ear 


multi-blade de 


ances The 


sign the Class 25 pumps 


gives higher capacity effi 


ciencies and is desia 


A. QO. Smith Expands Ot cae 
Electric Motor Division degre: 


of vacuum 
oling 
Plans tor 


anew » 


immediate construction of P or ntinvous serv 


r-jacketed 


Class 25 


sre recommende 


EXCLUSIVE CLASS 
26 AIR FILTER 


the 
expansio1 
gram expected 
Other major portior 
the Division’s operation 
Ohio, 


available as an 


port of each pum 


cfm t produce 


discharge air and al 


in lud« serve the lubricating 


manufacturing plant addition 
$1.000.000 to be start 


PieLemelele 


WRITE TODAY FOR 
Bulletins A-1289 
and A-1543 


ni irl 
1957 


Hh ichiner 


ind nearly $2 
ind equipment t 
talled in 1956 and 1957 
Effect of the 
50 per cent increase in the Electric 
Motor Division’s productive 


expansion will be a 


pac ity 
(Continued on page 401) 


289 Williams Ave., Hackensack, N. / 





Werehousing Distributors: Western Fibrous Glass Products, Los Angeles, Calif.; 
Co., Detroit, Mich.; Colonial Kolonite Co., Chicago, Iil.; 


Important! 
Specify TEFLON 
by its 
properties! 





TEFLON can provide extraordinary physical, electrical, 
and chemical properties, but these properties cannot be 
taken for granted. 

The method used to convert Teflon powder into fin- 
ished rods, sheets, and tubes greatly affects the quality 
obtained. This quality, in turn, governs the properties of 
the end product. 

So to assure performance, actually specify not only 
Teflon but also the important properties required. 


Two grades of Fluoroflex-T deliver the optimum prop- 
erties you specify for Teflon. 


(1) “Electrical grade” Fluorofiex-T is certified to con- 
form to all important electrical and physical proper- 
ties. It meets the most critical requirements. 

(2) A more economical “mechanical grade” satisfies all 
chemical and thermal needs and offers up to 50% 
greater resistance to elongation under mechanical 


loads. 


Both grades are produced under exacting quality con- 
trol standards and are stress relieved to insure that ma- 
chined parts are dimensionally stable. 


Send for data or better still tell us what specific 
properties are important for your application. 


®@ Teflon is a DuPont trademark. Fluoroflex is a Resistoflex trademark 


CORPORATION a 


ford, Conn.; Lone Star Rubber Co., Houston, Tex.; Flow Products, Inc., Chicago, III. 


Roseland, N.J. Western Plant: Burbank, Calif. 


F. B. Wright 
industrial Safety Supply Co., Hart- 


® 


RESISTOFLEX 


CABLE 
CLIPS 


- 

of all Hylou 

for severe conditions 
of Ethyl 
Cellulose 


for maximum 


economy 


molded 
FAL TS MLL 


SCREWS 
and NUTS 


Acid resistant 
- 


Need no insulation 


WECKESSER COMPANY 


5705 Northwest Highway * Chicago 30, Ill. 





raEaZTO STEAM 
GENERATORS 


are available in 
all sizes—for 
every conceivable 
purpose! 

Used by the 

leaders of industry 


throughout the 
world—Since 1917 


(U,) 


Ask lier, 
sk your supplier VL 


or write direct stating your needs— 


AUTGHATIC 


STEAM PRODUCTS CORP. 


140 West 31st St. New York 1, N.Y on. $-9736 
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BALANCE IT with a 
NEG’ ATOR’ constant-force spring 





extends mar 
without the 
to conventio! 
One o 
ATOR Sp! 
without mass 
dred pe or horizontally 
ministratis un g ng c : Spring 
ind labor I l cic! .* inate 
Plants ai 
7 | pp Cit : . : du 
assembly 
For exampk 
Extension Members 
Cornell Aeronautical ) 


. . . Ll inch 
Laboratory Continues Wind ; 


d will counterb 
Tunnel Modifications over about 


only fore 


ind 


The large wind tunnel at 


hut 
NEG ATOR 
motor torm 
balancing funct 
used to ba 
sensitive 
fire d ~ore 
Extension 
Used 


motor 


When 
the tunnel revolutior 


transonic tes ponent 


ite from Macl to | I : principles 


| 
150 mph at he { mechanical d 
vill permit icCcUul ing oft I springs have ne 
] The ot he f " 
plan INLISSIK ind ny n These and other fun 
] ] | ons 0 unter>t 
speeds slightly belov igh tions of Hun 
rOR constant 
ibove the speed 
springs are descri 


in Bulletin 310N 


Story of the NEG ATO! 


range is the 
urrent aircraft 
Meanwhile t 
84 x 12-foot 
tunnel. Nearh 


mostly for th 


Spring.” Send for 


copy 


completed this 
recently finishec 
propeller and 
Lo kheed I ¢ 
port 


Propeller research 


12 foot wind tunnel h , Cl irica P fak-aom-hiels 
mn since 1952 when rator constant-force spring 
propeller dynamom« 
with Air Force fund 
ible Vhe 

hors 


HUNTER SPRING COMPANY 


5 and 6-f n diamet rot 5 Spring Avenue, Lansdale, Pennsylvar 


tional speeds uw 
10onal speed J ° TAM NGSe est 
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J. D. ZELLERBACH 


1.654 ¢ mploye es out of a total of 2,640 set aside a por 


uA 


} 
s money tor tl 


“(Cood business jn. To them this means money f 
is for everybody... ee wer honing son 


nda pront ible 


V1 Zellerbach we h r 24,000 employees who 


may plans to hnance 


' 
} 
I 


the company have bills 


emergencies to anticipate This requires Saving 
I 


. . D. ZELLERBACH, President 
row) h saves nortion « Ss annual n J. D. , 

‘ n Zellerbach . por 1 of its annual in Crown Zellerbach Corporation 
n U.S. Government securities Chairman, Committee for Economic Development 
atic and. with interest profit thle. Our « moplove es Chairman, National Manpower Council 
through the | ot | the Pavroll Savings Plan... or if 1 

th il 


This saving is safe 


VM the Sallie Good busines p! ictice 

have the la iplovec participation is less 

) write to vings Bond Division, U.S. Treasury 

Department Washington. D. ¢ Your State Sales Di 
‘ 


yt 1 ] 
De to help y u express your ag ment 


ll Savings Plan 
\t our Camas, Washington, paper mill, for instance 


rector Wil 


f their income last vear and bought over $450.000 
Payroll Savings 


+} ot if i, Savings Bonds on the with Vii Nerbac CGood busing ss is tor ev 


i 








EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities 6 . technical, selling, office, skilled, manual, ete. 





Positions Vacant Civil Service Opportunities Employment Agencies 
SS Positions Wanted Selling Opportunities Wanted Employment Services 


oe ; pda as Selling Opportunities Oftered Labor Bureaus 


DISPLAYED RATES—— UNDISPLAYED 


rh avertisi rate is $23.20 per inch for all ad ne af $1.80 per tine, minimum 3 tines. To figure advance payment 
t u 1 her than @ contract basis. ( tract tes g ount 5 average words as a line 
— Box Numbers—counts as ‘ 
An advertising ch is measured %” ver i P Position Wanted ads are ‘2 of above rate 
: nches tO & page Discount of 10% 
. o 
Sul Agency Commission N subject Agency Commissi 


Send NEW ADS to Classified Advertising Div. of PRODUCT ENGINEERING O. Box 12, N. Y. 36, N. Y., for August issu 








memo to 


WANTED! EXPERIENCED 
Engineers— || REINFORCED PLASTICS 


LINDE: ss seeking 
ee ENGINEERS 


with imagination for key de- 
velopment engineering positions 


he processes and products will be recognized? If your interest and experi 
apparatus design, 


electrical contre! systems ence is in this field of important engineering endeavor, you may qualify 


Are you looking for a permanent position of responsibility where your 
skill and ability in the development of new reinforced plastic materials, 


electric welding, for one of the openings now available at Boeing Airplane Company. In 
ame proccess, addition to the advantages of achieving professional recognition and 
machine design 


metallurgical processes advancement, you will be eligible to pursue advanced studies with com- 

ist i j ere > > 2im 2me 
minutes eway from pleasent resi pany assistance in tuition. Also there is a liberal travel reimbursement 
jential areas—excellent schools for plan, two weeks paid vacation each year, and a company-sponsored retire 


ren—ideal for the young engi 
eer with a family. Please send resume ment plan. 


For additional information concerning these positions, send your resume 
Development Laboratory, Dept. PE 7 - 9 f Y 


LINDE AIR PRODUCTS CO. today to 


A Division of Union Carbide and Carbon JOHN c. SANDERS 
ae STAFF ENGINEER—PERSONNEL 











Seamer BOEING AIRPLANE 
ADVERTISING MAN COMPANY 


WANTED FOR DEPARTMENT EP-2 SEATTLE 24, WASHINGTON 











TECHNICAL PRODUCTS 


PRODUCT STYLING MECHANICAL RESEARCH 
Retee etuing sucken cat) | a eee _ENGINEERS 


necessary but helpful. Must have at Expanding in sl research programs have 


, se of the largest ind rial de Dp I t resulted ’ pportunities for engineers expe 
least two or three years of college in Ne rk has an opening for ales execut rienced or interested in any of the following 
t fields 


with courses in engineering and tech- 
Applied Mechanics 


experience in 1 . onttate Fluid Mechanics 
have the qualifications we have an op- c ercl { nowled f teris I Reactor Engineering 


nical subjects and like to write. If you 


’ : p tecamiq ’ Int | 
portunity open for you. Man selected perience effectively. Creative aginative and Ss Sean 
. t ble ¢ " " Aerodynamics 
will be trained in all phe ses of indus- Heat Transfer 


trial advertising. In your letter of ap- Ability to understand motive ers and to New Product Design 


plication state age, education, positions t work and find persuading s rewarding . itions offe t-of -the-ordinary 


table, progres 


held, and give statement of why you ved @ threat 


want a career in advertising. Location: 


well-known Connecticut company 


BATTELLE INSTITUTE 


505 King Avenue Columbus 1, Ohio 
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EMPLOYMENT OPPORTUNITIES 


I know from my own experience all of the de- 
tails involved in making a decision about 
changing jobs. You wonder what kin 


is there 
a 
few of the 
reasons you 
Should get 
in the mail 
so that an 
interview ca 
be arranged. 

I am attac 
snapshot of ou 
in the country 
to schools, chu . 
minutes from th yf? 

one cle reasons why most of 

the folks who come here for an interview just 


Stay...wire the wife to start packing... DESIGN 
knowing she will love the living part of it. 


Now about the work and the people.... 
The attached clipping will give you a brief ENGINEERS 
idea of some of Farnsworth's activities for ~ 
the military and industry in the fields of , 
electronics and nuclear energy. Your associ- 
ates will be eminent scientists and engi- 
neers with many "firsts" to their credit in 
electronics. (Like Philo Farnsworth, our Tech- 
nical Director and the inventor of electronic 
television. ) 
And don't worry about permanency or 
Stability. Being a member of the world-wide 
International Telephone and Telegraph Corp- 
oration makes Farnsw pth big enough to assure 
that y small enough for flex- 
ibilit-—— \ recognition of the 
individual. Here you 
ill be heard...not 


all the 
other advantages are 4 
included: liberal They—ond their assistants—ore the readers 
elocation expense, this magazine. You can hire them by placing 
a position vacant advertisement where they 
at no cost to you. ore sure to see it—in our Employment Oppor 
To get the whole — 


PRODUCT 
ENGINEERING 


Classified Advertising Division 


To tap this manpower market, just send in 
your advertisement before July 17 directly to 
us at P. O. Box 12, N. Y. 36, N. Y 
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EMPLOYMENT OPPORTUNITIES 





DESIGN 
ENGINEER ENGINEERS, 


MINIMUM QUALIFICATIONS: 


DEGREE + 8 YEARS’ EXP Electronic & Mechanical 
oe ye PHYSICISTS: 


SEND RESUME TO 


PERSONNEL DIRECTOR 


Reed Rolled Thread Die Co 
P O Box 350 
Worcester, Mass. 








DESIGN ENGINEERS 
A well established progressive manufacturer of 


business forms, mechanical and electronic auxili- 1 
aries to business machines, and a leader in Office rn | rn 
Automation has permanent positions available in 


these areas: electromechanical, tool, machine and 
mechanical product design Excellent employee 
benefits and advancement oppotunities. All replies 


kept in strict confidence. Send resumes to: Protes ° 
sional Employment, The Standard Register Co., ] j 2 | > 
Dayton |. Ohio € a € r um 


Electronic Research & Development 








CHIEF PRODUCT ENGINEER 
$10,000 plus Bonus 
ee ae i eee Due to our continuing expansion program, a number of top grade 


variety of products seeks a man to take charge of openings exist in our new laboratories suburban to Washington 


its product design. Send resume to - : 
John Balkany D. C. We urge you to co ( } following 
6 N. Michigan Ave., Room 708 


Chicago 2, III 1. At Melpar the engineer is not tied to a pre-arranged schedule of 





advancement. Instead, promotion and advancement are based or 


+ 


individual recognition, where skill and ability are the paramount 





CHIEF ENGINEER > 

Moderate size, progressive manufacturer electroni factors of determination 
hydraulic instruments eports directly to Vice 
President 


9) 
Tremendous ooportunity for creative man with ad &- 
ministrat lit , . aa 
Starting yy $1 2,000-$15.000. Company New openings occur constantly This enables 
car, ee Sipe, Gagmes eid | vance to positions of increased responsibility as soon as he is ready. 
MONARCH PERSONNEL 99 

8 E. Jackson Bivd Chicago 4 3. Our unique “project team” basis of organization gives the er 


Melpar has doubled in size every 18 months for the past 10 years 


the engineer to aa 











gineer an opportunity to participat in entire problems from 


conception to completion of prototype, and thus experience the 
“overall” approach to engineering problems necessary to eventual 
directorship responsibility. 


4. Our new air-conditioned laboratories encompass over 285,000 
square feet and offer complete facilities for creative research and 
design. In addition to our central Model Shop, supplementary 
POSITIONS VACANT facilities, personnel and test equipment are available for imme 


Qualified designers and engineers to w. rk diate use within each project group. 
th de 7 


5. The Northern Virginia Area, suburban to Washington, D. C., ir 
which Melpar is located, offers excellent living conditions, enjoys 
Michigar Nant ; the Nation’s highest per capita income, fine homes and schools 
Recreational, cultural and educational facilities abound. Fully- 
Wanted! Experienced reinforced plastics en- : ’ 1 
Are 1 looking f a permanent accredited graduate courses are offered at the Melpar laboratories 
yaers | 7 and at 5 universities in the Area. 


pment 


nee 


Top Grade Openings Exist in These Fields: 

Network Theory * Systems Evaluation * Microwave Technique * UHF, VHF, or SHF 
Receivers * Analog Computers * Magnetic Tape Handling * Digital Computers * Radar 
and Countermeasures * Packaging Electronic Equipment * Pulse Circuitry * Microwove 
Filters * Flight Simulators * Servomechanisms * Subminiaturization * Electro-Mechanical 
Design * Small Mechanisms * Quality Control and Test Engineering 


Write for complete information. Qualified engineers and physicists 
will be invited to visit Melpar at Company expense. 


sed fons ( nders, Sts Er _ Write: Technical Personnel Representative 
ersonr oeing t r ym ny lepa 
ment EP-! Seattle j Washingtor 


1 


chinery manufacturing company ocatec 
Charlotte N ( ducatior ondary > 
proven ails. 10" to 1S pens pact MELPAR  norporated 


lrafting and de 


Designer to join young progressive ma- 


Must be capable ne r ed desigr : 
problems such as ferrous and non-ferrou A Subsidiary of Westinghouse Air Brake Company 
castings sheet t fabricatior mechan 
sms, machined parts, etc., and to do lia sor 3134 Arlington Boulevard, Falls Church, Virginia 

rk retween o t ng > and shoy 
personnel. Send r tating particu 
ars including salary expected to Employ Positions also available at our laboratories in: Cambridge, Mass., 99 First St.. Watertown, Mass. 1! Galen St 

Manager, P T Charlotte 

N. « All replies 
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EMPLOYMENT OPPORTUNITIES 








SEARCHLIGHT 


SECTION 
ENGINEER winrin of 


Does your present position contain any elements 
of these activities? SEES - S| eee 


7 i j j DISPLAYED RATE 
Mechanical Development @ Hydraulic and Servo Systems Design oe. A. 
* . . . . . nent display of advertisements 
@ Stress and Vibration Analysis ® instrumentation Engineering The advertising rate is $16.85 per inch for « 
advertising appearing on other than & con 

tract basis. Contract rates quoted on request 
A few openings for engineers with 2 or more years experience “UNDISPLAYED RATE 
in these areas and the ability to apply their basic knowledge yet ee ay ~~ count as one 
effectively to concepts in advance aircraft engine design and ine 

‘ oth eaeneeeh te mad 

doncieguies eet 5 Sabet erat mot 
Equipment Wanted or For Sale Advertisements 
These opportunities are outside the usual run of engineering acceptable ealy in Dissiaged Kyi 


positions, with well defined promotional possibilities in a depart- 
ment of a long-established company, where expansion has been 

continuous. Remuneration is commensurate with the advanced LEAK DETECTOR 

nature of the assignments. Th i i ded high SS 

, a je engmmcer  accereee Rign pre- MASS SPECTROMETER TYPE, MODEL #24-101A 
fessional status and there are additional benefits of satisfying ACCESSORY PUMPS, ELECTRONIC GAGES 
nature. The location in a Northeastern resort area is marked ETC. ASSEMBLED INTO THREE PORT VACUUM 
by exceptional cultural and recreational advantages. The prod- MANIFOLD SYSTEM. $3,000.00 


+ efere stability ‘ or THE FUSITE CORP 
wo anna stability in its appeal to both commercial and military en Sets fee Cincinnati, Ohio 
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PROFESSIONAL 
SERVICES 






































ARNOLD E. RUDAH 


S v1 »-mechanical Product Engineerir 
ince a ree eee oe Te 

ENGINEERS - - - - - Som designed 
When an established Company of tt stature and stability of the Linde 


lanned progra of PRODUCT DIVERSIFICATION, it provides a 


UNIQUE OPPORTUNITY 








Mechanical and Chemical engineers with creative talent and business 





terested in this really unusual opportunity, submit complete resume i 


sie Suntnsts Wanting Gib aimee t ee Sa WILLARD F. MASON 
LINDE AIR PRODUCTS COMPANY ney cenit Elect En 


a division of 


UNION CARBIDE AND CARBON CORPORATION 


Attention: Mr. J. J. Rostosky 
Refer to ad: PE-PD 

















Man Hunters 


.... Arrention!.__.-.--------, 


When you are in need of specialized men for specialized jobs from general managers to supervisors contact 
them through the EMPLOYMENT OPPORTUNITIES SECTION of McGraw-Hill publications. 


The EMPLOYMENT OPPORTUNITIES SECTION is the national market place for those wanting the services of men in 
technical, engineering and operating capacities in the fields served by these publications. 


AMERICAN MACHINIST ELECTRONICS 

AVIATION WEEK ENGINEERING AND MINING JOURNAL 

BUS TRANSPORTATION ENGINEERING NEWS-RECORD 

BUSINESS WEEK FACTORY MANAGEMENT AND MAINTENANCE 

CHEMICAL ENGINEERING FLEET OWNER 

CHEMICAL WEEK FOOD ENGINEERING 

COAL AGE NATIONAL PETROLEUM NEWS 

CONSTRUCTION METHOOS AND EQUIPMENT NUCLEONICS 

ELECTRICAL CONSTRUCTION AND PETROLEUM PROCESSING 
MAINTENANCE PETROLEUM WEEK 

ELECTRICAL MERCHANDISING POWER 

ELECTRICAL WHOLESALING PRODUCT ENGINEERING 

ELECTRICAL WORLD TEXTILE WORLD 


The men you need are the men who read the 


EMPLOYMENT OPPORTUNITIES SECTION of 


McGRAW-HILL PUBLICATIONS 


330 WEST 42nd ST., NEW YORK 36, N. Y. 


he = = oe oe oe oe oe ee ee ee ee ee ee ee ee ee 
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The diminutive Fascostat, manufactured by ‘ ee 
asco Industries, tn 
Fasco Industries, Inc., is used in one of its suber, 
application s as a motor protector in shaded 
pole motors for air conditioning equipment, 
furnaces, etc. Normally closed, the thermo 
stat is calibrated to open when an unusual 
condition causes the motor to overheat. Of 
course, the Fascostat is dependent on its 
Chace Thermostatic Bimetal element for 


positive operation and continued accuracy 


Here’s how it works: the current is carried 
by the spring arm (A) through normally 


closed contacts. Adjacent to the spring is 





the Chace Thermostatic Bimetal element 








B). When the motor overheats above 235 
plus or minus 5°F, the thermostatic bimetal 
deflects against the spring, opening the 
contacts and breaking the circuit. The 
motor begins to cool until the bimetal closes 
the contacts. This cycle will repeat until the 


fault is corrected. 


Chace Thermostatic Bimetal is manufactured in 29 types, in strip, coil 
or completed elements fabricated to your specifications. If your device is 
actuated by temperature change, write for our new 44-page booklet, 
“Successful Applications of Chace Thermostatic Bimetal,”’ containing 
interesting uses of bimetal, formulas, calculations and other engineering 


data, 


1607 BEARD AVE., DETROIT 9, MICH. 





Type 824 


CRL 


complete line 
of Ceramic Trimmer Capacitors 


All units rated 
600 V. D.C. W 
1500 V. D. C. test 


Capacity range from 

5 to 125 mmf. 
Small size—light weight 
Power factor less than 


0.2%, at one megac ye le 


Centrale 


0.2356 


; 


CERAMICS 





RESISTO"S 


Type 823 


Type 820 


The most 


Eight standard types. 
Special designs engineered 
to specifications. 


Rotors and stators ground optically flat, to 


insure dependability and accurate retrace. 


Lightweight rotors always in balance 

and under heavy spring pressure. Provide 
excellent stability under vibration without 
spec ial locking device 

All units easily adjusted. Full capacity 
range is obtained with 180° rotation. Equal 
stability is maintained at any position from 
minimum to maximum. 


For further information, 
write for Technical Bulletin 42-101R1. 


A DIVISION OF GLOBE-UNION INC. 


918G East Keefe Avenue . Milwaukee 1, Wisconsin 
In Canada: 804 Mr. Pleasant Road, Toronto. Ontario 


ak . ee 
we Se |e 


SWITCHES ELECTRONIC CirRcuITs 





“ 
PACKAGED 
CAPACITORS 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from i 


Castings, Centrifugal 
Castings, Precision iInvestme 


Chains 
Conveyor 
Roller 
Silent 


Chemical Treatments 
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Electr 


Electronic 
Hydraulic 

Mechanical 
Pneumatic 
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-ouplings (see Connectors 
ouplings 

Hydraulic 
Mechanical 


Cylinders 
Hydraulic 


Pneumatic 


Decalcomanias 
Deep Drawing 
Die Castings 
Dimmers 
Drafting 
Machines 
Supplies 259, 377, 
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Drives 
Adjustable Speed 72-73 
Hydraulic 256 
Timing 
Variable Speed 86, 98, 296, 318, 321 


Electri: & Electronic Components 
Custom Made (see also Production 
Services 249 

Engine indicators & Controls 

Engineering Services (see also 
duction Services) 103, 

351, 359, 389 

Engines 331, 351, 359 

Expanded Metals 

Extrus ons 
Meta 119, 364 
Non- Metz 302, 372 


Piastics 
ted 


Plastics 


abricated Steel (see Plate Fabric 
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00 


257 


56 


392 


ated, Sheet Fabricated, Structural 


Forms & Shapes, see Weldments 
Facings viutch 
Fastening Methods 
Felt 


Fibre 


294-295 


385, 


Fin ng Equ 


ipment & Supplies 


Fiexible Couplings 
333, 374 


Fiexible 
Forgings 
Friction 


Materials 


ire, Engineering Dept 
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Gages, Pressure or Vacuum 


Gaskets 104, 290 


Gear Motors see also Motor Re 
ducers 3rd Cover, 100, 107 


Gears 2nd Cover, 6 
244, 304, 380, 393 


Generators 
A-C 12 
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D-c 125- 


High Frequency 12 
Steam 
Graphite 
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CASE STUDY NO. 101 


HOw 4 EXTRUSIONEERING* 
CUT TRACK COSTS 50% 


AFTER 
“yer BEAM 


Art Drapery Studios, 2739 N. Racine Ave., Chicagoland 
designers and installers of stage curtains and gymnasium 
dividers, had a track problem—and tracks are an im- 
portant part of any job they do. Over-all costs were high 
because of drilling, assembling, splicing, and installation 
operations, 


THE PROBLEM AND SOLUTION 


Could Precision Extrusions, Inc. design a one-piece ex- 
truded aluminum track that would solve these problems? 


ing, assembling, and splicing operations; simplifies instal- 
lation; makes it easy to curve the track right on the job. 
in addition, both material and labor costs are cut 50%. 


* WHAT IS EXTRUSIONEERING? 


“Extrusioneering” is a PE plus service designed to assist 
you in developing new ideas to solve specific problems, to 
cut manufacturing costs, and to improve product quality. 


Most likely your need is far removed from curtain tracks; 
but why not call in a PE engineer and let him work with you 
towards a solution to your problem—whatever it is. There 
is no obligation. 


PRECISION EXTRUSIONS, INC. 


729 GREEN AVENUE 
PHONE: BENSENVILLE 98 


BENSENVILLE, ILLINOIS 
CHICAGO TUxede 99-1701 





WELDON 


FLUID METERING PUMPS 


Positive Displacement Rotor Type. For Industrial Applications, 
Aircraft Anti-Icing and Aircraft Fuel. 
Compact ¢ Light Weight * Small Volume 


IT’S SO SIMPLE! 


The rotation of the rotor draws the fluid in through two passages, 
filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


STYLE A—Single inlet double outlet 
type aircraft pump 


STYLE F—Engine driven 
fuel pump 


STYLE C—Industrial pump 


Send for Weldon Manual and Catalog with detailed specifica- 
tions and installation drawings. 


z 


3000 WOODHILL 


le 


ROAD: -- CLEVELAND 4, OHIO 
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Heating Units 
High Temperature Alloys 
Hose & Tubing 


Hydraulic Fluids 


Laminated Plastics 
Laminated 


Lubricants 


Lubricating Equipment 


Magnesium Alloys 
Magnets 

Metal Bonded to Plast 
Metal Forr 


Moldings 
Glass (see Glass Parts 
Plastics (see Plasti P 
Powdered Metal sé 
Metal Parts) 
Rubber see Rubber Pa 
Motor Reducers see 
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Fractional 3rd Cover, 12, 42-43, 4€ 
52, 75, 76-77, 110-111, 118, 125 
130, 260-261, 283, 286 
315, 318, 339, 344, 376 
itegral ird Covér, 12 
76-77, 110-111, 118 
286, 312, 315 
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Motors, D-C 
Fractional 12, 42-43, 46-47, 75, 76 
110-111, 118, 125-127, 130 
286, 312, 315, 339 


integral 12, 42-43, 46-47,76-77 
110-111, 118, 125-127, 283 

286, 312, 315, 339 

Sub- Fractional 110-111, 130, 312 
339, 344 


Motors, Hydraulic 67, 91, 256-257 
317, 339 


N 


Nickel Alloys 4 
Nuts 13, 37, 48, 223, 335, 380, 386 
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d Metals 
Phospher Bronze 


Photographic Equipn 
Paper 


Pillow Blocks 

Pilot Lights 

Pins 37 
83 


249, 274 


346, 349, 364 


19,67A &B 


303, 349,392 
346 
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Rectifiers 


Regulators 
Hydraulic 
Pneumat 


Relays 33.34 
322, 328 


Reproduction Equipment 
Reproduction Supplies 
Resins 

Resistors 

Retaining Rings 


Rheostats 
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tion of Cx olidat 
channel $-117 Record ne Oscillogr 


8-110 Bridge Balance fills the long 


new high in 


ing gap between pen-type recorde 


perfor ance complex oscillograph/amplifier s 
prov des high-speed, graphic 


ol physica phenomena invaluable 


search and development, product 


and clinical diagnosis. Stress, str 


tion press 


them all at the 


of either a produ 


al-h meh ad 


is SO simple 
tronic experience is needs 


Tameies-}i 


that it can 


dozens o 


A COMPLETE RECORDING 





SYSTEM FOR DYNAMIC TESTING 


POSE ERP B85 


S e080 
Me 


th amplifiers 
70-mm by 100-ft 
to 24” /sec 


100 second 


Consolidated Electrodynamics 


CORPORATION 


rnorat 


rorine rly c onsoluidated I reine ri? C¢ 
300 North Sierra Madre Villa, Pasadena, California 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


Sales and Service Offices in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas 
Detroit, New York, Pasadena, Philadelph a. San Francisco. Seattle. Washir gtor D. ¢ 





Photo courtesy American Sterilizer Co., Erie, Pa. 


"Just What the Doctor Ordered”’ 


New Super-Soft Rubber 
Pads Developed for 
Surgical Table Headrest 


This surgical patient’s 
firm but gentle hands. The tight 
grip of the surgical table headrest 
shown above is now cushioned by 


head is in 


super-soft (20 durometer) solid rub- 
ber pads. These pads are almost as 
soft as sponge but can be decon- 
taminated and sterilized far more 
easily. Being made of neoprene, 
they are unaffected by oils, acids or 
decontaminating and _ sterilizing 
Furthermore, repeated 
sterilizing in live steam does not 
cause excessive hardening. 


solutions. 


The neoprene compound special- 
ly developed for this purpose is 10 
to 15 durometer points softer than 
normal commercial limits. For that 
reason, special care and skill must 
be taken in mixing and molding. 


The successful development of 
this special purpose rubber part 
typifies the complete engineering 
and laboratory—as well as man- 
ufacturing—service offered by 
Continental. 

Why not let Continental engi- 
neers consult with you in the plan- 
ning or blueprint stage? Their 
specialized skill might help you 
get better rubber parts for your 
requirements. 

Engineering catalog. 

In addition to custom-made 
parts, Continental offers an exe 
tensive line of standard grommets, 
bushings, bumpers, rings and ex- 
truded shapes. Hundreds of these 


standard parts are shown in Con- 


tinental’s No. 100 Engineering 
Catalog. Send fora copy today. This 
catalog also is shown in Sweet’s 
File for Product Designers. 


D buoithe 2 ativemiu te BOOB LLL 
(cA) ) cnginecel ‘My ‘CONTINENTAL 


CONTINENTAL RUBBER WORKS 
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Testing Machines & Equipment 
350 


Thermostats 53. 
Timers 90, 253, 262, 322 
Timing Motors 250 
Titanium 

Tools 

Torque Converters 

Tracing Paper 

Transformers 

Transmissions 

Traps (Steam) 


Tubing 
Fiexible Metal 
Plastic 
Seamless 
Welded 


Universal Joints 


Vv 


Valves 


Air 1, 49, 64, 122, 216 


294-295, 360, 
Control 


Hydraulic 49, 64, 91, 122, 


339, 360, 364, 370, 
Solenoid 122, 


Vibration Mountings 


Vibratory Equipment 


Washers 
Washers (see Packings) 


Welding 
Nuts 


Weldments 

W heels 
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Wire Cloth 


Wood 
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OZALID' 


mB 
First Name in Whiteprinting ~pP 


DEPENDABLE, 


NATIONWIDE 
SERVICE 


keeps your 


Ozalid whiteprinter on the job years longer 


r---------- 





You're assured many more years of 
continuous, trouble-free printmak 
ing in two important ways —when 


you buy an Ozalid whiteprinter 


First: the model you choose is the 
finest performer in its class—rugged 


in design, reliable in operation 


Second: when and if maintenance is 
needed, Ozalid is nearby — ready, 
willing and able to get things going 


again, on the double. 


More than 250 factory-trained serv 
ice expe rts across the country keep 
your Ozalid machine in top trim 
Their preventive maintenance” pro 
gram — including inspection clean 
ing, lubrication — avoids service calls 


and am ups tor vou 


Ask your nearest Ozalid distributor 
about maintenance — and about the 
latest model Ozalid whiteprint ma 
chines. See his number in the phone 


book or write to 


OZALID* 


DIRECT Sa everens 
7ooryT / 


Department O-7, Johnson City, N.Y. 


A Division of General Aniline & Film Corporation 


in Canada: Hughes Owens Company, Ltd., Montreal 


Oy 
LOOK FOR IT! 


NEW “STREAMLINER 400" 


lp enananananenanananal 





Designed for versatility— 
Built for long life... 


WVATAXEX: 


Split Contact 


%, 
, AA 
iy : 
oy / en 
wy 
Model C-11008 

Actual Size Cy CQ 


circuit DIAGRAM 


Tested up to 40 million 
actuations without failure! 


An important addition to the well-known Acro line is this 
new split contact snap-action micro switch. It features high 
capacity—-up to 34 hp, and dual circuitry—five terminals. 
In this design, the rugged, time-proven Acro rolling spring 
snap-action principle is utilized to assure long life and 
precision performance. 

The Model C-11008 shown above is a normally closed 
switch. However, the double-throw arrangement in the 
diagram can control two single pole single throw circuits 
or can be used for double make or break in a single circuit. 
It’s rated at 15 amps and is available with pin plunger or 
with various leaf and roll leaf bracket actuators to suit 
your individual application. 

If you’re looking for a way to improve your product’s 
performance and to lower your costs, more than likely this 
new Acro switch or one of Acro’s many other designs is 
just what you need. We'll be glad to send descriptive 
literature-—without obligation. 


SWITCH DIVISION 

Columbus 16, Ohio 

Piants at Columbus and Hillsboro 
REPRESENTATIVES IN PRINCIPAL CITIES 
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Cold Metal Products Co. 
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Machine Design 


NGINEERS: 


Tie in with the fast-growing 


electronic computer field! 


APPLY your engineering ability to 
a stimulating position at IBM, 
where your growth is virtually un- 
limited 


IBM OFFERS YOU MORE: 


First, a career in what is perhaps the 
one “unlimited” field in electronics 


IBM is builder of the world’s largest 


computer! 


Second, the vantage ground of IBM 
leadership. 


IBM leadership is based on a record 
of solid achievement and growth 
During 1955, IBM announced a 
major data processing improvement 
on the average of every two weeks 
IBM Engineering Laboratory per- 
sonnel increased five-fold in the 
past five years! 


Third, excellent salaries and bene- 


fits 


Personnel turnover is less than one- 
fifth of the national average! 


Fourth, advancement based solely 
on merit 


IBM engineers work in small teams, 
where individual contributions are 
quickly recognized and rewarded! 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
TIME EQUIPMENT 


o™ 


PRODUCT DESIGN 


Develop complex, high-speed mech- 
anisms, gear trains, cams, linkage 


systems 


Design packaging for unitized and 
miniaturized assemblies and printed 


wiring. 


Evaluate functional performance of 
mechanical units by measuring mo- 
tion, stress, strain, shock, etc., with 
oscilloscope, stroboscope, strain 
gauge, high-speed photography and 
other precision techniques 


TOOL DESIGN 


Analyze tooling requirements and 
design new tools for production and 
assembly of precision parts 


MANUFACTURING 
RESEARCH 

Develop new methods for produc- 
tion of complex precision parts. 
Develop automated production as- 
sembling and testing machinery, 


: 
i 
i 
i 
i 
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. 
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i 


/ 


If you are interested in consider- 
ing these opportunities, write, de- 
scribing vour background, to W. M 
Hoyt, IBM, Room 707, 590 Mad- 
ison Avenue, New York 22, N. Y. 

IBM Laboratories and Manufactur- 
ing Plants are located in Pough- 
keepsie, Endicott and Kingston, 
N. Y., and San Jose, California. 
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Our Slogan... 


applies 

also 

to 
“fabricated” 
wire 

cloth 

inserts 


Our slogan, Newark for Accuracy, has long been known to users of bulk wire 
mesh cloth, wire space cloth and wire filter cloth. It is now becoming more and 
more familiar to users of parts fabricated from wire cloth made by a fast- 
growing division of our company. 


These parts, similar to those illustrated, are fabricated or assembled for our 
customers by skilled workmen in our large department specializing in this work 
We are equipped to handle small lots or in production quantities of anything 


from large jet intake screens to tiny fuel pump strainers 


We shall be glad to quote on your requirements; and, if necessary, our experi- 
enced engineers stand ready to assist you in the design of the part so as to 
make the best use of the mesh and to assure the most economical manufacture 
of the, part as a whole. 


Remember, since we weave the cloth used, and do all the necessary cutting, 
fitting, stamping, punching, forming, binding, welding and soldering, there is 
only one responsibility . .. OUR responsibility to deliver parts that live up 
to our slogan — Newark for Accuracy 


ire Gloth 


COMPANY 
351 VERONA AVENUE + NEWARK 4, NEW JERSEY 
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M-M’s V4W 445 


Minneapolis- 
Moline's 
"445" Universal 


with help from 
Sewall Gears 


Here’s Minneapolis-Moline’s 
new Power-lined out-ahead 
tractor . . . heralded as one 
of the biggest advances in 
power farming history. This 
is a “‘user-designed”’ tractor 

based on the frank 
opinions of thousands of 
farmers, county agents, 
agricultural experts and 
farm machinery dealers. 
Sewall is proud to have 
supplied gears for the ““445’’, 


Sewall’s complete gear service 
can help you... call us! 


Special gear racks—to order 


» 


Our reputation is based on quality, 
service and price. If you're like our 
regular customers you're vitally 
concerned with these three factors 
when you buy gears. (1) Gears must 
meet your specifications exactly, in 
strict accordance with your prints, 
2) Gears must be delivered as sche- 
duled. (3) The price must be rea- 
sonable. Sewall gears are made by 
men who are fussy about specifica- 
tions. We have a wide range of 
late-model machine tools, inspec- 
tion instruments and checking 
equipment regularly serving cus- 
tomers across the nation. Our large 
modern plant is handy to rail, truck 
and air transportation. 


Let us quote on your specifications! 


Write for New 
4-page Bulletin 


The Sewall Story 
richly illustrated 
with in-plant photos 
. includes listing 
of capacities and 


Standard gear racks—in stock  ‘axilvies 


E. B. SEWALL MANUFACTURING COMPANY 


704 Glendale Street, 


St. Paul 14, Minn, 


Midway 5-7721 
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WITTEK 
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WITTEK MANUFACTURING COMPANY 
4338 West 24th Place .« Chicago 23, Illinois 





How carbon affects 
fastener performance 


Screw fasteners may look identical, but the microscope 
reveals a wide difference in their ability to ‘‘take it’’ 


CHICAGO hexagon 
socket key—after car- 
bon restoration. Uni- 
form hardness all the 
way through. Gives a 
stronger, longer wear- 
ing key. 


Common hexagon 
socket key stock, 
showing the decar- 
burized surface. Re- 
sults in an undesir- 
able soft outer skin. 
Wear on corners. 


Common heat-treated screw thread, 
with soft decarburized outer skin 
which causes excessive wear and 
breakage. Will loosen under vibration. 


Thread with carbon restored, showing 
uniform hardness throughout. Insures 
accurate fit, freedom from scale. Per- 
mits tighter wrenching 


The ability of a screw fastener to 
stay fastened depends to a great de- 
gree on its uniform hardness. And 
the hardness of steel hinges on the 
precise amount of carbon in its struc- 
ture. However, during steel manu- 
facture and processing, vital surface 
carbon is inevitably lost. As the 
above photomicrographs show, lack 
of surface carbon results in a soft 
outer skin in the finished fastener. 
Decarburized outer layers are the 
cause of many fastener problems: 


thread stripping, fatigue failure, ex- 
cessive wear, loosening under vibra- 
tion, soft corners on socket keys that 
turn off during use. 

The soft ‘“‘decarb” layer is elimi- 
nated by the unique “Carbon Restora- 
tion” process used by The Chicago 
Screw Company. In this process, sur- 
face carbon is replaced during heat 
treating, producing a fastener that is 
uniformly hard from core to surface! 
The amount of carbon restored is 
precisely controlled to give maximum 


hardness without excess carbon build- 
up. The Carbon Restoration process 
also results in bright hardening and 
freedom from scale. 

All cuicaco “‘Safety-Plus’’ Socket 
Screw Products and heat-treated cap 
screws have the benefit of Carbon 
Restoration plus complete quality con- 
trol procedures from raw material to 
finished fastener. If you would like 
complete information and catalog, 
simply write our Standard Products 
Division. 


THE CHICAGO SCREW COMPANY 


DIVISION OF STANDARD SCREW COMPANY e@ 


ESTABLISHED 1872 


2507 WASHINGTON BOULEVARD, BELLWOOD, ILLINOIS 
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Stainless Pipe 
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Because... 


With five types of 
parallel and right angle 
Gearmotors, Master has 
the flexibility and choice 
of design you need for 


selected output speeds. 


With electric motor and gears 
combined into a compact, 
integral power unit, you 
reduce costs and increase 
efficiency through elimination 
of belts, couplings, chains, 
sprockets, external bearings 


or separate reducers. 


Available in sizes from \% to 
125 H.P. You can integrate 
with the gearmotor electric 
brakes—3 types of variable 
speed units and fluid drive 
in any combination. 


And that’s why more 
gearmotors carry the Master 
name than all other makes 
combined. Write on your 
business letterhead for details. 


~~ JA —_— = p 
— — . \ p 
/ // // 
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j 


ASTER [ELECT 


. 
\ \Dayton J, 10 





ew Bullard multi-spindle vertical chucking machine 
combines high precision with high speeds 


O provide lasting precision 
despite heavy work loads 
and high speeds, Bullard uses 
Timken® tapered roller bearings The lower end of each spindle of 
Ae wheter 8 the BULLARD MULT-AU-MATIC Type 
on the lower end of the spindles MP Ei<denmestdl fm tem ‘Ttestian 


and on other shafts of its new . bearings to handle radial and thrust 
Mult-Au- Matic Type “L”’. : loads at all speeds. There are more 
YP than 100 Timken bearings in each 


These bearings furnish the size machine. 
precision needed at the locating 
position at the bottom of each 
spindle. Full line contact between 
rollers and races gives Timken 
bearings extra load - carrying 
capacity. Their tapered construc- 
tion takes radial and thrust loads 
in any combination. Result: 
shafts are held in rigid align- 
ment; shaft deflection and end- 
play are minimized; gears mesh 
smoothly; spindle precision is 
assured at high speeds. 

Timken bearings are geomet- 
rically designed for true rolling 
motion, and precision manufac- 
tured to live up to their design. 

To insure quality, we even 
make our own steel. We’re Amer- 
ica’s only bearing manufacturer 





that does. 

So whether you buy or build 
machine tools, specify Timken 
bearings. You'll find the trade- 
mark “Timken” on every bear- 
ing. It’s your assurance of high 
quality. The TimkenRollerBear- 
ing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, 
Ontario. Cable: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best 





IT’S TIMKEN BEARINGS FOR VALUE! 


To get the best value in bearings you may find this 

simple formula helpful: 

quality + service + public acceptance : 
price = 

Obviously a big advantage above the line gives you 


ah Pe A TAPERED ROLLER BEARINGS 
field service and overwhelming public acceptance 
you get with Timken bearings 





Value = 











NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 





